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Executive Summary 


H. T. Harvey & Associate biologists surveyed the Biological Study Area (BSA) for the South County Right of 
Way Project in Santa Clara and San Benito Counties, California for jurisdictional features that may be subject 
to regulation under the Clean Water Act, administered by the U.S. Army Corps of Engineers (USACE). 
Specifically, the 170,755 square foot (3.92 acre) BSA was surveyed for potentially jurisdictional waters, 


including wetlands and other waters. 


The results of the on-site determination are based upon existing conditions present at the time of the surveys. 
The 30-year normal annual precipitation (1981-2010) for the site is an estimated 19.8 inches, with the majority 
falling between October and June (PRISM Climate Group 2014). Although the surveys took place during the 
wet season, the site received approximately 4.7 inches of precipitation since October 2013, only 24 percent of 
normal annual rainfall (NCDC 2014 and PRISM Climate Group 2014). Approximately 2.45 inches of 
precipitation fell during the week prior to the March 2014 delineation surveys at the NCDC Campbell Station 
(GHCND:US1CASC0032), the nearest weather station with recent, daily precipitation data (NCDC 2014). 
Below-average precipitation likely contributed to a lack of observed or recent hydrology indicators in some 
locations, but the wetland boundaries remained clear due to the presence of hydrophytic vegetation and 


persistent hydric soil indicators. 


Approximately 4,412 square feet of potential jurisdictional waters were identified within the BSA, including 
4,250 square feet of Section 404 wetlands and 162 square feet of Section 404 other waters situated below the 
ordinary high water mark of Tennant Creek, an unnamed tributary that drains into Ortega Creek, and 
Elephant Head Creek. All potentially jurisdictional features connect with the Pajaro River, a traditionally 
navigable water that empties into Monterey Bay. The remaining land within the study area does not meet the 
definition of wetlands or other waters potentially subject to USACE jurisdiction; this includes 166,343 square 


feet of upland habitat. The table below summarizes the potential jurisdictional waters within the study area. 
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Summary of Potential Jurisdictional Waters 


Potential Jurisdictional Waters Square Feet* Acres* 
Section 404 Wetlands 4,250 0.098 
Perennial marsh wetlands 1527 0.035 
Seasonal wetlands 2,723 0.063 
Section 404 Other Waters 162 0.004 
Ephemeral Streams 1,527 0.035 
Total of Jurisdictional Waters 4,412 0.101 
Upland 166,343 3.819 


*Values are approximate due to rounding errors. 


South County Right of Way Project H. T. Harvey & Associates 
Preliminary Identification of Waters of the U.S. 20 May 2014 


Table of Contents 


Section 1.0 JBoleqore ie (eine) 1 Renee eee ee rane ee er ee ee 1 
MELE CO cy Ae AID GS tet EI IN ses docssucn ane cocsx steht cat onec bar cstecautsecebagudlb cavesire so ecese Se teosctesy tacstie nv aucseae Sem epastanas tern caeg teeseernein ste 1 
1.2 Project Descriptions sisnssacisssscensasnsesvnasessasnieseerneisasnesmizumssoasvntssnccaunanianiacaiaaccemenrisireaaiaearnannicanascainnaNn EERE 2 
IED ISTIC BED OSE acess ac caesaccsancoececes psolsnctyoocoseucentnndtucecks it coevtatbee cles cdectattentvsasbved ages ctsoures eather wucessea toes ge eta eer ite 2 

Section 2.0 Sutvey Meth ods jsssvsssssccesssevacssicentanssscxsencasesaeaneanvazonncessnnaesusinecsnsanteasetacsneasssumattanncemeasemeranenteeemneeastnccens 19 
Axl Lolentiticatioin Of | titisaictiorrall NW ACEES ox seac-suai secre. evecs dee scan sesticesuisrsecoss-anetstic cioeed- av uaaptastes sear RoE 19 
2.2, LAEnthiGation Of SECO A04: Wetlands ic scasecsicocnsisccsvecsascreweseeesssseossavsedecesuteswuncuta qreencssaseeureesieboeevecwtaomssioustvevs 20 

IDEN NED CUA OR sve nsrascusscatstessennazeeg yt ort Seepta tees ceo eet aes esu cas Secwatiesetuvetie esac tcuat tet etcaua et ee ceae nt Gen is env cetacean 20 
APIS ARS 6 |e ene Cer ee a IE nd rr ORaN NEE IEEE ENCE UO USERS Le SRT SOOT NT oe nN RI 21 
Di DNS TLV GEO OD Yrcsessssscsacdanesscsurshsccastencaaisozsn apsecasesscudaseusnadsoastatedsnsovenreseneessusduSeostsstasecasaenans¥ivenaresdhanaenowsctsalorsenchtiaes 21 
2.5 Identification.of Section 404 Otek WAtets sas ccasasaccovnsssxececssasiereavsacsssanvesea osess chonsssansevivecsasaesronsensquevenevaetadunestie 22, 

Section 3.0 Sareea TR ease ae ena RAN ON cscs oxen stsens sdbanen Seussereacnspatienion nonnean mienen=) io rao eeNNERORE 24 
3.1 Oliseevations/ Rationale) Jami titstt.os0sis0c:s00-rvcensiescasasuieunnansienceerncunsserenencnstndnsainanecmrmaieantieunnens 53 
3.2 Areas Meeting the Regulatory Definition of Jurisdictional Water ..........sssssssssssssssessessssssseessseesssssesscseeseens 55 

3.2.1 Identification of Section 404 Potential Jurisdictional Wetlands .........ccccceseessecsessesseesesseeseesesnessteatenesseene 55 

3.2.2 Identification of Section 404 Potential Jurisdictional Other Waters.........cccecsesesesesseseseseeseeseeneeneene 56 

3.2.3 Areas Not Meeting the Regulatory Definition of Waters of the U.S./State......ccescccsseseseeeeeeneenees 57 

Section 4.0 Teiteratvate Gite scssenssewes cecexceaactcassxnessuvacoteae cesveunua ccetitacatesaseadscuneveravexavaswestaahsiorstsssavesevevevenads couetantvanachad 59 
South County Right of Way Project H. T. Harvey & Associates 


Preliminary Identification of Waters of the U.S. ’ 20 May 2014 


Figures 


Terrie Vin Oy RSI NUR caresses cassava ce sacra enesrccscosmnmnsunnmnaereest essen sc aneaachesnneuguipspaseenrianmeactzean 3 
Pipute:2, Study Area and Aetial, PROTO SEA p Dijscscossnmniaasrnsies ancien ane emAm RTT 4 
Kioute3. USGS Tepographie Map tiscissccamncrannmnnecnnmmamn amc anrI AE omaNramN RES 3 
Bipnre das NIRICS iS ots Ma besa crcnncanemanvneansssctviscntapercanninaerns corns stesniee anes bane eaa sa UA EONAR 6 
Fieute 4h IIRICS Boils Mag teiscecsassrincnnnzccescuceinnasnoneraeuninnnnesubshnen urea enisniaieionins skein iri aNNAT RRR Lame eiocea vi 
Pipure ete. NRCS: Sis Map co seesvavsnxasesascosscannswaiacrsaverncarenscn vescvseuarsreeontdenunvavnoumnessoesiueaccuepsnscausseuusiueabiexcterstualestecciebvous 8 
Bistine etd.) INC S SiS NIG sonia styavensvatzaerteesannervecres ony nettagasatiaasermvaceaaaanuest ener ee net aaa apm 9 
PEAS rreeree NIN yn SO Say AO ace adel asics tsin cen onscicnasensnia a despint ans cotosentse Sean bet ea axmss dobar aepeeuass ecto ence agaeveauneam sae 10 
Bipore 4B NRCS SOiS Map sie sicsisccesestccssanss Gecaucoagtonsnteacnesasenesctsusciaeatanaisaesapeannicgr ele ncerndes ceeciussstiuastetasere vacsneacententevnnds 11 
Feta 5 aig INU WW IMIS ses ce vasscasustzvaxe vo cena vv cversdvecavmasmaua cap ouvod seevacsievoccoastusaanasensooeut tvsteenasancpaies cso cetaeasanaetctsanacianvsnses 12 
ee CULE |. ee ee a aes 13 
Bigutie Sica INE Map scccosssnsenaneancaeenantieacnentenranen nanan antahsnairaven ania acneneatunia aan 14 
OS Cs ATA RA scenic canes tensions lsneteserenanpe ener ipeneanaian tion erin aime uniinloneainindnae naam seicieniians 15 
Biguite Sey IN WOM a ssa opsdoncsresitinescpacinieiensamncsaaninncemnavenatwsacneaiiren aiecereaanmnieninen tention 16 
Boise Bil, IN WCDI pores costs ccova couscecszccscessiosecesssduseasastbeansozenssodeacSbancuenaceartseoseanescnsseaeastaeosaterassaewaadtaesssuciaecnendeséseestereeactaneat ‘lg 
Fipure Oa: USACE Jimtis dictioinall Waters iO i ithn es G. vsscsucssnassvensvaseacxcvavtng esusborsoasnovaivapsaedsenersavans consescrsastnncacexstosioncds 26 
Figute 6b; USACE Jutisdicttonal. Watets: Of thie US sssesacacessecsseassusrosesvanscocssaeausiveseds eeuisanenvotsncess siunesdsensneteeceunsentousss 27 
Bipure de; USACE |imsdictiotial Waters: OF The US icisscassvsssenvencovesvssssonvsesaisnstaressessasitnswnteeoousvendvewasseseuessuadesstvensvsece 28 
Fisuteiod. USACE, Jurisdictional Wratets of the UWS sscansvossresitresceaanententenniommassennvenrecuntenamanesmeiinauennt 29 
ipuce Ge, USAGE: Imtisdichional Watete ef tie UU Sse. scascosccecupeecsssseccsnannscusauevasa ovacatncenstacecotsnseapansveenenneoussssavenesteneesth 30 
Pisuite 6f. USACE, Jurisdictional Waters Of thé U.S» sissasscsasssenssosnsmranensoassoreeca nace aan oamene Maerua 31 
Pipes Go. USACE, Juretcictnenteal Wratten wok (iat 08 aca. sesoneunsasnicsonsesnssoniencnssicansiceaseh esitnavasbaanetcbavtnesbanneveneenoeensanvenehs 32 
Ficure 6h., USACE, Jurisdictional Waters GE the WAS sssscsvansteatcnusassesssencacaseaesrarineaepssesnesneissnanen cher tose tenteeasvanepenters 33 
Fipute 61: USACE Jurisdictional Watets of the U.S: scsccsaunsionaaanpenennaiennnaasncnnnnnm maroon 34 
Figure 6], USACE Varsdictoial Watersol the US sasccerescnsvenasnntermnreesnsesannucnmentanmnanininmsritenenemmai 35 
Risure él, USACE Jatisdichonal Waters of thie US ieccicmsnnasennaninnnenensasnamnninuarranniimnmrneannnns 36 
Bipute ol, USACE mtisdictionall Waters OF theOS s sceccssccsasnntcassiesacenscensensurcsacersnvssevmepnnaineinereniabesinermeeniinectccointn 37 
Figure 6mm, USACE Junsdictional Waters GE tie US. scssesssssesecontecnsasscnesecvenastecammsvennmeemiadummnsomastnaneramnntanuneuiiy 38 
Fivore Ont. USACE Jatisdictto tal Waters cb THe UGS a: .con.evesussssnasnesontnone nanssnsnacadscseacecsvesnsconetsdatzvenendeuerevavensvserancd’ 39 
Figure 6o.. USACE, Jurisdictional Watets: OF the US ssccossassssacesinscacssssasessvecnsess counts stow entasaniaraeraciexanrsectternnisanutses 40 
Fioure 6p, USACE Jurisdictional Watets of the ULS sicccsssvsnsssiscavecsvesviesticnravarsersreosantannnioniemieanaarnmmanarieneeis 41 
Pigote oq. RAGE [uetattietional Writers 155 Tite TB ice encte ccs rnrioroernaaniariaonenmonrantnninianaimietininmenuieenent 42 
Figure Gt, USACE Jonsdictonal Waters Of thie WS... csscuanensssessssasoneccansasecemnensasnmccrcnmupecnanrimmasiioinmananiss 43 
BioureGs. USACE Juxisdicttonall Watters OF thie WS s..ccssnsnscscsecusueetscsecncnsnssnaasecsenanssusnecnoanenesnsnsnsbanndlansasevenceancaesserats 44 
Pipurer6t, (USACE Jurisdictional Waters Of the: OS. ccassaranenieacninnranenanireranncmumioumpaiinemnin mana 45 
BigureGus USACE Jusisdietomall Waters: OF the: WS iescass taaievecs co crsscernissisennsnruanscaeauncopacaubnaveacvnasnertndetensonaenetdnadnacsee 46 
Bigareov, ‘USACE Jurisdictional Waters: OF the U.S sce anancnsennenennnsca aig amine eneTTatIts 47 
Pipuréeow:, USACE Jurisdictional Watets of the U.S. icsescccmammnasnzanianavemnunmimmaraannmamanewen 48 
Bipireiox, USAGE litisdicthional Waters Ob MES ceresccsecccneacscssnerneatacawannaed recs awieespiiee cies eannsarirnnnenerienninanns 49 
Bipure Gy. USACE, Jutisdictional WAGES GF FRE U.S issnsecssscecnncossast censsatatenesaceavorensestensanavcaveonvenenuesesesvabnetnsanusnepsstareaces 50 
Bioure 62. USACE, furtsdictional Waters OF the US. wivcoiscnvcssuscsasvs cusstsiedas cuecsnsenecvansetnevsueszanssneaeenceuectonasseatnsouesecers | 
Figure 674.. USACE |titisdietoral Waters Of the US, ccsnstecscncuayaeneinandncranacnenarcaiiimemaaneimmemee 52 
South County Right of Way Project P H. T. Harvey & Associates 


Preliminary Identification of Waters of the U.S. 20 May 2014 


Tables 


Table 1. Soil Type, Texture, Drainage Classification, and Hydric Soil Status for 20 Different Soil Types 


OG eta pw Ea itt He BSA ass sepsis cxbesgaoveasesiresavniscaccancaniussesncosecet a eveesunnyatadesvos ottaaesyuesavsssvessieus pain snaigesssessesenassacdesuuevty 18 
Table 2, Wetland Indicator Status Categories: for Vascular Plamts:.:........nscocsssssssssssnasseaecarsssascasnssievionsssasesoronsnecsneoss 20 
Table 3. Summary of Jurisdictional Waters within the Study Area..........ssssssessssesssessesesssesssseesseessescsscenesssssasseenenes 24 
Appendices 
AppendtcA. Plants Observed scccisscccnacacemncnsanimanamamnacnnmanitantnessmtecaasmonnarincassiieastonnresinimetcenanraneinaant A-1 
Appendix B. Soils of Eastern Santa Clara County, CA and San Benito County, CA.....ccesssssssecseesseseeseeseens B-1 
Appendix C. USACE Arid West Wetland Determination Data Porins...ccscssisscuscasesscacsssiessescastsessassvensteveosscsense C-1 
Papspecitce TO).  Deied Wieest COETUIE Tateh FRise oi ccessenios tae nis rssitcantsieneeniseraancinsmeioniomnerenonnneenioniviell navintnimgmineas D-1 
Appendix FE, Photo-documentatlent ciccsimanscinarinacnuennncnssnaminporaniasivasensatnmiminaannsninimesenseoner E-1 
Mppendia Hs — AQUATIC ReSOUEGES TADIOs. aces. ccccveentsecestscseds evtieaessnaas uct nueeses sever Ms cnvesuckon tovessuostesturbustaios aed vaceiorewnterase F-1 
South County Right of Way Project H. T. Harvey & Associates 
Preliminary Identification of Waters of the U.S. . 20 May 2014 


Section 1.0 Introduction 


1.1 Study Area Description 


The Biological Study Area (BSA) for the South County Right of Way Project (Project) is located within in 
unincorporated areas of Santa Clara and San Benito Counties, California between the cities of Morgan Hill 
and Hollister (Figure 1). The Project is located within the Gé/roy, Chittenden, San Felipe, and Pacheco Peak U.S. 
Geological Survey (USGS) 7.5-minute quadrangle maps, in Township 9 South, Range 3 East, Sections 26 and 
36; Township 10 South, Range 4 East, Sections 6, 7, 20, 28; Township 10, Range 6 East, Section 24; 
Township 11 South, Range 4 East, Sections 3, 11, and 13; Township 11 South, Range 5 East, Sections 15, 16 
and 17; and Township 11 South, Range 6 East, Section 6 (Figure 2). Google Earth, Version 7.1.2.2041 
(Microsoft 2013) shows elevation ranges from approximately 140 feet above mean sea level in the central 
portion of the BSA, near the border of Santa Clara and San Benito counties, and 450 feet in the eastern 
portion along Pacheco Creek. The BSA is within the Santa Clara Valley and foothills of the Diablo 
Mountains. There is little natural topographic variation within the BSA, with the gradient of slopes ranging 
from 0 to 5 percent (Figure 3). Annual temperature of the BSA ranges from a low of 47.4 to a high of 73.5 
degrees Fahrenheit, and annual precipitation is approximately 19.8 inches (PRISM Climate Group 2014). 


The BSA includes 27 vault locations of the Santa Clara (SCC) and Pacheco Conduits (PC), which are a part of 
the of the San Felipe Division conduit and tunnels supplying raw water to both the Santa Clara Valley Water 
District (SCVWD) and San Benito County Water District (SBCWD). The BSA encompasses a total area of 
170,755 square feet (3.92 acres) within the Pajaro River watershed, which flows toward Monterey Bay 
(Figures 1 and 2). The BSA runs parallel to U.S. Route 101 (US101) and State Route 152 (SR152) and is 


comprised of rural residences, agricultural land, and ranchland. 


Table 1 provides a summary of the 20 soil units mapped in the BSA, along with their associated textures, 
drainage classification, and hydric soil status (NRCS 2014). Soils are dominated by clay loams, although of 
variety of soil textures have been mapped on the BSA with a wide range of drainage classifications, from well- 
drained to poorly drained (Table 1, Figure 3, Appendix B). Hydric soils include Campbell silty clay loam, 
muck substratum; Clear Lake clay, saline; Cropley clay, 2 to 9 percent slopes; Riverwash; San Ysidro loam, 0-2 
percent slopes; and Willows clay. Soils that include hydric inclusions in the Clear Lake series when found in 
low depressions, or low alluvial floodplains include Campbell silty clay loam; Cropley clay, 0 to 2 percent 
slopes; Pacheco fine sandy loam; and Pacheco clay loam over clay. Rincon clay loam, 2 to 9 percent slopes 
contains hydric inclusions within the Cropley series. Mild to moderate alkaline soil types within the BSA 
include Campbell silty clay loam; Cropley clay, 0 to 2 percent slopes; Pacheco fine sandy loam; Pacheco clay 


loam over clay; and Willows clay. 


The U.S. Fish and Wildlife Service (USFWS) National Wetlands Inventory (NWI) mapping for the BSA is 
depicted in Figure 4. The NWI identifies several wetland and aquatic features within the vicinity of or in the 
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BSA (NWI 2014). The portions of Tennant Creek and Elephant Head Creek within the BSA at SCC57 and 
PC34, respectively, are classified as riverine, intermittent streambeds that are seasonally flooded (R4SBC). At 
PC 2, Pacheco Creek is classified as riverine, upper perennial, unconsolidated bottom, and permanently 
flooded (R3UBH). Directly north of the BSA at SCC 18 and 19, the NWI has mapped a palustrine, 


unconsolidated shore, seasonally flooded wetland within an excavated basin (PUSCx). 


1.2 Project Description 


The South County Right of Way Project would obtain new easements for the purpose of accessing existing 
vaults along the SCC and PC for maintenance and repairs by the SCVWD and SBCWD. The facilities were 
constructed by the U.S. Bureau of Reclamation (USBR) in the 1980’s as a part of the Federal Central Valley 
Project which conveys water from the water-rich northern part of California to the more arid parts of the 
state. Full maintenance access easements were not obtained in the 1980’s when the pipeline was originally 
constructed by USBR. The era of obtaining vehicle and worker access by verbal agreement to conduct 
pipeline maintenance will not likely be viable in future years due to growing development pressure in the 


region and thus formal access for the pipeline is necessary. 


The Project would improve access to these sites by: (1) installing gravel collars around vaults at selected 
locations so these areas would be kept free weeds and brush for full access by crews; (2) constructing new 
driveway exits off of public roads to provide access to vaults at selected locations; (3) installing a number of 
new gates as needed to control safe access at certain vaults; (4) grading for a new gravel access road from 
SR152 to SCC8; and (5) installing one new sign post at vault SCC 12 to make the vault location more visible 
to crews. The BSA areas were determined through information provided by Project engineers for each repair 


location. A small buffer surrounding these expected impacts was also included. 


1.3 Survey Purpose 


H. T. Harvey & Associates (HTH) surveyed the BSA (Figure 2) on 5, 6, 11, 19 March 2014, 29 April 2014, 
and 1 May 2014 for areas that may meet the physical criteria and regulatory definition of “waters of the 
United States” (jurisdictional waters). The purpose of the field surveys was to identify the extent and 
distribution of potentially jurisdictional waters such as wetlands and other waters occurring within the study 


area boundaries under conditions existing at the time of the survey. 
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Table 1. Soil Type, Texture, Drainage Classification, and Hydric Soil Status for 20 Different Soil 


Types Occurring within the BSA 


Soil Symbol 


Ca 


Ce 
Ck 


CrA 


Cre 


GbB 


HfC 


HfD2 


Pa 


Pd 


PoA 


PoC 


RaC2 


Rg 


SdA 


VaG2 


ZaC 


ZbC 


Soil Name 


Campbell silty clay loam 
Campbell silty clay loam, 
muck substratum 
Clear Lake clay, saline 


Cropley clay, 0 to 2 
percent slopes 


Cropley clay, 2 to 9 
percent slopes 


Garretson gravelly loam, 
0 to 5 percent slopes 


Hillgate silt loam, 2 to 9 
percent slopes 


Hillgate silt loam, 9-15 
percent slopes, eroded 
Pacheco fine sandy loam 
Pacheco clay loam over 
clay 


Pleasanton loam, 0 to 2 
percent slopes 


Pleasanton loam, 2 to 9 
percent slopes 


Rincon clay loam, 2 to 9 
percent slopes 
Riverwash 
San Ysidro loam, 0-2 
percent slopes 


Vallecitos rocky loam, 50 
to 75 percent slopes, 
eroded 


Willows clay 
Yolo silty clay loam, 0 to 2 


percent slopes 


Zamora clay loam, 0 to 2 
percent slopes 


Zamora clay loam, 2 to 9 
percent slopes 
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Soil Texture 


silty clay loam 


silty clay 
clay 


clay 


clay 


gravelly loam 


silt loam 


silt loam 


sandy loam 


clay loam 


loam 


loam 


clay loam 


sand, gravel, 
cobble 


loam 


loam 


clay loam 


loam 


clay loam 


clay loam 


Drainage 
Classification 


somewhat 
poorly drained 


somewhat 
poorly drained 


poorly drained 


well-drained 


well-drained 


well-drained 


well-drained 


well-drained 


poorly drained 


poorly drained 


well-drained 


well-drained 


well-drained 


not listed 


moderately 
well-drained 


well-drained 


poorly drained 


well-drained 


well-drained 


well-drained 


Hydric Status 


not listed 


H. T. Harvey & Associates 
20 May 2014 


Section 2.0 Survey Methods 


HTH plant biologist, Maya Goklany, M.S., and HTH plant ecologist, Chris Gurney, M.S., covered the entire 
BSA on foot in March 2014 to determine all potential jurisdictional waters (wetlands and other waters) on the 
site, and to map these features using sub-meter Global Positioning System (Trimble GeoXT™ GPS unit). 
The BSA was revisited in April and May 2014 by Maya Goklany to confirm the species of several plant genera 


that did not initially have the vegetative or reproductive structures necessary for identification. 


2.1 Identification of Jurisdictional Waters 


The vegetation, soils, and hydrology of the study area were examined following the guidelines outlined in the 
Routine Determination Method in the Corps of Engineers 1987 Wetlands Delineation Manual (Corps Manual; 
Environmental Laboratory 1987). In addition, the Regional Supplement to the Corps of Engineers Wetland Delineation 
Manual: Arid West Region (Version 2.0) (Regional Supplement; USACE 2008a) was followed to document site 
conditions relative to hydrophytic vegetation, hydric soils, and wetland hydrology. As noted in the latter 
report, the Regéonal Supplement is designed for use with the current version of the Corps Manual, except where 
superseded by instruction issued in the more recent and location-specific Regional Supplement. This report 
was also compiled in accordance with guidance provided in Information Needed for Verification of Corps Jurisdiction 
(USACE San Francisco District 2000), Draft Map and Drawing Standards for the South Pacific Division Regulatory 
Program (USACE 2012a), and Final Map and Drawing Standards for the South Pacific Regulatory Division Regulatory 
Program (USACE 2012b). These documents list information that must be submitted as part of a request for a 
Jurisdictional Determination. This information includes: locality map (Figure 1); study area and aerial 
photograph (Figure 2); USGS quadrangle sheets (Figure 3); applicable sections of the current soil survey 
report (Appendix B); wetland delineation data forms (Appendix C); written rationale for sample point choice 
(Section 3.0, Survey Results and Discussion); and color photos (Appendix E). 


The study areas were examined for topographic features, drainages, alterations to site hydrology or vegetation, 
and areas of significant recent disturbance. A determination was then made as to whether normal 
environmental conditions were present at the time of the field surveys. Data were used to document which 
portions of the study area were wetlands. Generally, surveys examined the vegetation, soils, and hydrology 
using the “Routine Determination Method, On-Site Inspection Necessary (Section D)” outlined in the Corps 
Manual, and using the updated data forms, vegetation sampling methods, and hydric soil and hydrology 
indicators developed for the Regional Supplement (USACE 2008a). This three-parameter approach to 
identifying wetlands is based upon the presence of hydrophytic vegetation, hydric soils, and wetland 
hydrology. Alternatively, a two-parameter approach to identifying wetlands is utilized in situations where 
vegetation, soils, or hydrology indicators are absent due to human activities or natural events, and 1s described 


in the “Difficult Wetland Situations in the Arid West” (USACE 2008a). 
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Prior to site surveys, topographic maps and aerial photographs of the study area were obtained from several 
sources and reviewed. These sources included the USGS, NWI, and Google Earth (Microsoft 2013). Overall, 
the approach used to identify wetlands included digging 20-inch soil pits to identify hydric indicators, 
observing vegetative cover in proximity to the sampling location and identifying hydrophytic plant species, 
and determining current surface and subsurface hydrologic features present near the sampling location. 
Features meeting these criteria were then mapped in the field using a Trimble GeoXT™ GPS unit. A brief 
overview of the USACE methodology specifically applicable to the identification of jurisdictional waters on 


the site is summarized below. 


2.2 Identification of Section 404 Wetlands 


2.2.1 Vegetation 


Plants observed at each of the sample sites were identified to species, when possible, using The Jepson Manual, 
Vascular Plants of California, Second Edition (Baldwin et al. 2012). The wetland indicator status of each species 
was obtained from the Arid West 2013 Regional Wetland Plant List (Lichvar 2013). The recent revision of 
plant names within the Jepson Manual has led to several differences in nomenclature between the latest 
Jepson Manual and the 2012 Wetland Plant List. In these cases, synonyms recognized by Calflora (2013) were 
also searched for their indicator status. A list of species for each observation area was then compiled and a 
visual estimate of the percent cover of plant species was made following guidance provided in the Regional 
Supplement. It was then determined which of the observation areas supported wetland vegetation using the 
applicable Indicator (ie., 1-Dominance Test; 2-Prevalence Test; or, 3-Morphological Adaptations) as 
described in the Regional Supplement. 


Wetland indicator species are designated according to their frequency of occurrence in wetlands. For instance, 
a species with a presumed frequency of occurrence of 67 to 99 percent in wetlands is designated a facultative 
wetland indicator species. The five basic levels of wetland indicator groups, described in the Regional 
Supplement do not include plus (+) or minus (-) indicators. The wetland indicator groups, indicator symbol, 


and the frequency of occurrence of species within them in wetlands are presented in Table 2. 


Table 2. Wetland Indicator Status Categories for Vascular Plants 


Indicator Category Symbol Frequency of Occurrence 
Obligate OBL greater than 99% 
Facultative Wetland FACW 67 - 99% 

Facultative FAC 34 - 66% 

Facultative Upland FACU 1 - 33% 

Upland UPL less than 1% 


* Based upon information contained in Corps of Lingineers Wetlands Delineation Manual (Environmental Laboratory 1987). 
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Obligate and facultative wetland indicator species are hydrophytes that occur “in areas where the frequency 
and duration of inundation or soil saturation produce permanently or periodically saturated soils of sufficient 
duration to exert a controlling influence on the plant species present” (Environmental Laboratory 1987). 
Facultative indicator species may be considered wetland indicator species when found growing in hydric soils 
that experience periodic saturation. A complete list of the vascular plants observed within the study area, and 
their current indicator status has been provided in Appendix A. Plants species that are not on the regional list 


of wetland indicator species are considered upland species. 


2.2.2 Soils 


Where possible, the top 20-inch of the soil profile was examined for hydric soil indicators. Diagnostic 
features include numerous indicators defined and described by the National Technical Committee for Hydric 
Soils. These indicators include the presence of Histosols (A1) (organic soils), histic epipedons (A2), hydrogen 
sulfide odor (A4), depleted matrix (F3), redox depressions (F8), redox dark surface (F6), and mottling 
indicated by the presence of gleyed or bright spots of colors (in the former case, blue grays; in the latter case, 
orange red, or red brown) within the soil horizons observed, among other features. Munsell Soil Notations 
(Munsell 2009) were recorded for the soil matrix for each soil sample. The last digit of the Munsell Soil 
Notation refers to the chroma of the sample. This notation consists of numbers beginning with 0 for neutral 
grays and increasing at equal intervals to a maximum of about 20. Soil matrix chroma values that are one (1) 
or less, or two (2) or less when mottling is present, are typical of soils which have developed under anaerobic 
conditions. The first digit of the Munsell Soil notation refers to the value of the sample, with numbers 
beginning from 2 for saturated colors to a maximum of about 8 for faded or light colors. Hydric soils often 
show low value colors when soils have accumulated sufficient organic material to indicate development under 
wetland conditions, but can show high value colors when iron depletion has occurred, removing color value 


from the soil matrix. 


The Soil Survey of Eastern Santa Clara County, California (SCS 1974) and The Soil Survey of San Benito County, 
California (SCS 1969) were consulted to determine which soil types have been mapped in the study area (see 
Table 1). Detailed descriptions of these soil mapping units are provided in Appendix B. 


2.2.3 Hydrology 


Each of the sample sites was examined for positive field indicators (primary and secondary) of wetland 
hydrology following the guidance provided in the Regional Supplement. Primary indicators might include 
visual observation of surface water (A1), high water table (A2), soil saturation (B1), water-stained leaves (B9), 
and hydrogen sulfide odor (C1). Secondary indicators might include riverine drift deposits (B3), drainage 
patterns (B10), and passing score for the FAC-neutral test (D5). 
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2.3 Identification of Section 404 Other Waters 


In concert with the USACE’s efforts to revise the wetland delineation manuals, making them more specific to 
different geographic regions of the United States, as described above, efforts have been initiated by the 
USACE to develop an ordinary high water (OHW) delineation manual. In particular, five relatively recent 
publications have attempted to further refine the definition of OHW and the delineation of the OHW mark 
in the arid west (including California): 


© Review of Ordinary High Water Mark Indicators for Delineating Arid Streams in the Southwestern United States 
(USACE 2004); 

e Distribution of Ordinary High Water Mark (OHWM) Indicators and Their Reliability in Identifying the Limits of 
“Waters of the United States” in Arid Southwestern Channels (USACE 2006); 

© Review and Synopsis of Natural and Human Controls on Fluvial Channel Processes in the Arid West (USACE 
2007); 

e A Field Guide to the Identification of the Ordinary High Water Mark (OHWM) in the Arid West Region of the 
Western United States: A Delineation Manual (USACE 2008b); and 

© Updated Datasheet for the Identification of the Ordinary High Water Mark (OHWM) in the Arid West Region of 
the Western United States (USACE 2010). 


Historically, in non-tidal waters, USACE jurisdiction extends to the OHW mark which is defined in 33 CFR 
Part 328.3 as “the line on the shore established by the fluctuations of water and indicated by physical 
characteristics, such as a clear, natural line impressed on the bank, shelving, changes in the character of the 
soil, destruction of terrestrial vegetation or the presence of litter and debris.” This guidance is based upon the 
identification of the OHW mark by examining physical evidence of surface flow in the stream channel; there 
is no hydrologic definition of the OHW mark. 


In addition, Regulatory Guidance Letter 05-05 (dated: 7 December 2005) deals specifically with the topic of 
OHW mark identification. That publication lists the following physical characteristics that should be 
considered when making an OHW mark determination: (1) natural line impressed on the bank; (2) shelving; 
(3) changes in the character of the soil; (4) destruction of terrestrial vegetation; (5) wracking; (6) vegetation 
matted down, bent, or absent; (7) sediment sorting; (8) leaf litter disturbed or washed away; (9) scour; (10) 
deposition; (11) multiple observed flow events; (12) bed and banks; (13) water staining; and (14) and change 


in plant community. 


Just as with the Corps Manual, development of the definition of the OHW mark and description of the field 
indicators to be used were primarily based on environmental conditions present in more temperate climates 
of the United States. In these areas, rain distribution and amounts are more consistent from one year to the 
next and the channel geomorphology has responded to develop field characteristics that reflect a system in 


relative equilibrium. Such “ordinary” precipitation events occurring in these temperate climates are more 
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likely to cause the development of “ordinary” features commonly used by the USACE in identifying the 
OHW mark as defined under 33 CFR Part 328.3. 


The difficulty with this approach is that the environmental conditions present in the arid west are very 
different than those encountered in temperate climates. In particular, the Mediterranean climate present 
throughout central California is characterized by a high degree of seasonal and inter-annual variability in 
precipitation. Occurrences of drought conditions followed by extreme discharges are more common in the 
arid west. Thus, much of what is observed in the field in terms of geomorphic features such as channel down- 
cutting, erosion, and channel formation, is not in response to “ordinary” precipitation events but to relatively 


high intensity and infrequent rainfall events. 


For purposes of the current study, the identification of the OHW mark in the field was based upon 
observation of a suite of natural geomorphic field indicators that have formed during channel forming events. 
These features included staining of rocks and culverts, erosion of soil to bedrock, and channel bed 


morphology, among other factors. 


The presence of one or more of the natural geomorphic field indicators listed above, taking into 
consideration such factors as size of watershed, channel slope, landscape setting, elevation, gradient, land use 
practices, and soil type, were taken as direct evidence of an OHW mark and such channels were identified as 


“other waters.” 
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Section 3.0 Survey Results and Discussion 


Sixteen formal sample points were taken throughout the study area during the March 2014 delineation survey 
(Figure 6a-b, 6d, 6q-t, 6w-x, and 6za; Appendices C and D). Within the study area boundaries, approximately 
4,412 square feet of potential jurisdictional waters were identified (Figures 6a, 6d 6q, 6s, 6w-za). This included 
roughly 4,250 square feet of Section 404 wetlands and 162 square feet of other waters (Table 3). Following 
this section we’ve included Figures 6a through 6za. Each figure shows the project boundary, soil pits (if any), 
top of bank and jurisdictional features, if encountered on site. Additionally, in the lower left hand corner of 
each figure is an overview inset that shows the location of each figure along the project route. Table 3 below 
summarizes the jurisdictional waters within the study area and the matrix below summarizes information 


pertinent to each of the 27 vault locations. 


Table 3. Summary of Jurisdictional Waters within the Study Area 


Potential Jurisdictional Waters Square Feet* Acres* 
Section 404 Wetlands 4,250 0.098 
Perennial marsh wetlands 1,527 0.035 
Seasonal wetlands 2,723 0.063 
Section 404 Other Waters 162 0.004 
Ephemeral Streams 1527 0.035 
Total of Jurisdictional Waters 4,412 0.101 
Upland 166,343 3.819 
Study Area Total 170,755 3:92 


*Values are approximate due to rounding errors. 


Information pertinent to the identification of jurisdictional wetlands and other waters assembled during this 
investigation is presented in six appendices attached to this report. Please note Appendix F has also been 


provided as an electronic attachment in Microsoft Excel format, per USACE (2012) guidelines. 


e Appendix A — Plants Observed 

e Appendix B — Soils of Eastern Santa Clara County, CA and Soils of San Benito County, CA 
e Appendix C — USACE Arid West Wetland Determination Data Forms 

e Appendix D— USACE Arid West OHWM Data Forms 

e Appendix E — Photo-documentation of the BSA 

e Appendix F — Aquatic Resources Table 
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Summary matrix listing the report figure number, jurisdictional feature identifier, Appendix C and D 
data forms, soil pit number, and Appendix E photography number for each of the 27 different vault 
study areas. 


PC/SCC Figure Jurisdictional Appendix C/D Appendix E 
Number Number Feature Photograph 


SP2a/b 


wn 
N 


6v (no project 
boundary 


N 


SP52a/b 


SW57a/b 
ESS7 


SP57a/b 
OHW57a/b 
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3.1 Observations/ Rationale/ Assumptions 


The results of the on-site determination of jurisdictional waters are based upon existing conditions present at 
the time of the surveys. Project site conditions were observed during the delineation surveys and are reported 


here along with pertinent background information and precipitation records. 


e The on-site determination did not assume that conditions were typical for this time of year due to 
below-average rainfall. Although the surveys took place during the wet season, the site received 
approximately 4.7 inches of precipitation since October 2013, only 24 percent of normal annual 
rainfall (NCDC 2014 and PRISM Climate Group 2014). Approximately 2.45 inches of precipitation 
fell during the week prior to the March 2014 delineation surveys at the NCDC Campbell Station 
(GHCND:US1CASC0032), the nearest weather station with recent, daily precipitation data (NCDC 
2014). 


e Below-average precipitation during the 2013/2014 thus far may have contributed to a lack of 
observed or recent hydrology indicators in some locations, but the wetland boundaries remained 
clear due to the presence of hydrophytic vegetation and persistent hydric soil indicators. We 
delineated boundaries somewhat conservatively, under the assumption that wetland boundaries may 
enlarge slightly in normal years, by considering the distribution of hydric soils carefully and 
microtopography. 


e Although the BSA was surveyed by HTH biologists during the period of seasonal water flow within 
the intermittent stream channels, below-average water levels allowed for the observation of OHW 
mark indicators such as distinct changes in vegetation cover, sediment sorting, shelving, and channel 
incision. Such indicators are formed during regular channel-forming storm events, such as the 2— to 


5- year events. 


e Three stream networks (Figures 6a, 6y, and 6z) and seven wetlands (Figures 6a, 6d, 6q, 6s, 6w, 6x, 
and 6za) were identified across the BSA. 


e Ephemeral streams were identified by the absence of water within the channel and a lack of 
connection to groundwater. Ephemeral, single-thread channels were observed at SCC8, SCC57, and 
PC34, and include portions of Tennant Creek, an unnamed tributary that drains into Ortega Creek, 
and Elephant Head Creek (Figures 6a, 6y, and 6z; ES8, ES34, and EW57, Appendix D; Photographs 
2, 38, and 45, Appendix E). All potentially jurisdictional features connect with the Pajaro River, a 
TNW that empties into Monterey Bay. No perennial streams were identified within the BSA. 


e One perennial marsh was identified at SCC12 by the perennial hydrophyte community consisting of 
cattails (Iypha sp., OBL) and smartweed (Persicaria sp.. FACW/OBL), the presence of a strong 
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hydrogen-sulfide odor, and because surface water, a high water table, and saturation were observed at 


this location (Figure 6w; SP12, Appendix C; Photograph 5, Appendix E). 


® Access to SCC12 vault was restricted as a result of deep water and mud, and fencing constructed by 
landowners over the course of the survey period. This prevented HTH biologists from revisiting this 
location to identify the species of plant genera that did not have the reproductive structures necessary 
for identification present during the March 2014 survey period. Dominance of plants in genera with 
only OBL or FACW species found in the region of the BSA, in addition to strong hydric soil and 
hydrology indicators, allowed for the determination of this area as a perennial marsh. Uplands at near 


the SCC12 vauit were restricted to a berm, approximately 5 feet high. 


e Seasonal wetlands were identified at SCC11, SCCi9, SCC21, SCC52, SCC57, and PC2. Seasonal 
wetlands at SCC19 and SCC57 were below the OHW marks of the Pajaro River and Tennant Creek, 
respectively (Figures 6a and 6s; SP19a and SP57a, Appendix C; Photographs 4, 12, 30-32, and 39, 
Appendix E). The seasonal wetlands at PC2 were in the active floodplain of Pacheco Creek, just 
above the top of bank, and on a low terrace above the OHW mark (Figures 6za; SP2a, Appendix C; 
Photographs 9, and 40-43, Appendix E). Other seasonal wetlands (SCC11, SCC21, and SCC52) were 
situated on flat, poorly drained, low-lying agricultural land and meadows (Figures 6d, 6q, and 6x; 
SP1ib, SP21a, and SP52a, Appendix C). These areas are without standing water for much of the year, 


but a high water table in years with normal rainfall would allow the soil to remain saturated. 


e The BSA at SCC52 is a mosaic of wetland and upland patches (Photograph 30, Appendix E). 
Microtopogtaphic variation in this low-lying meadow has contributed to the colonization of 
hydrophytic species, allowed for the processes of reduction and translocation to remove or transform 
iron in the soil, and the collect surface water over much portions of the area (SP52a, Appendix C; 
Photogtaph 31-32, Appendix E). This site is comprised of approximately 75 percent wetland and 25 
percent upland. These percentages were taken into account when calculating the total wetland and 


upland acreages across the BSA. 


@ Non-jurisdictional waters (roadside and agricultural ditches) are included in the upland habitat type 
and acreage. These features were observed at SCC21, SCC24, SCC35, SCC53, and SCC54 
(Photographs 13, 15, 16, and 26, Appendix E). Drainage ditches did not have OHW mark indicators, 
and are artificial features that do not replace any natural stream channels or drainages. In addition, 
they are currently managed to keep vegetation from establishing in the channels. Non-jurisdictional 
waters did not support a significant hydrophytic community and only carry surface runoff during and 


immediately rainfall events. 
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3.2 Areas Meeting the Regulatory Definition of Jurisdictional Waters 


3.2.1 Identification of Section 404 Potential Jurisdictional Wetlands 


For purposes of this report, and as required by the USACE mapping requirements, wetland features have 
been divided into several categories, including coastal and valley freshwater march and seasonal wetlands. The 


figures (i.e. 6a through 6za) have these categories identified as “wetlands.” 


Coastal and Valley Freshwater Marsh. Within the BSA, approximately 1,572 square feet of coastal and 
valley freshwater marsh (perennial marsh wetland) was identified. One of sixteen soil pits occurred within this 
habitat, and was located in a low-lying area utilized by cattle at SCC12 (Figure 6w; SP12, Appendix C; 
Photograph 5, Appendix E). The marsh surrounds the vault at SCC12, and 1s part of a larger wetland system 
that extends to the north and east. Vegetation in this habitat is dominated by perennial aquatic emergent 
vegetation, such as cattails and smartweed. At the time of the field survey, the wetland contained 
approximately 4-12 inches of surface water over approximately 60 percent of the wetland (Photograph 5, 
Appendix E). The high water table was at a depth of 2 inches, and the entire soil profile was saturated. The 
substrate of the wetland is clay with prominent redox concentrations, overlain by a 1-inch layer of dark 


colored clay with high organic material content (SP12, Appendix C). 


Seasonal Wetland. Within the BSA, approximately 2,723 square feet of seasonal wetlands occur (Appendix 
F). Six of sixteen soil pits were located within seasonal wetlands (SP2a, SP11b, SP19a, SP21a, SP52a, and 
SP57a, Appendix C). At SCC11, the seasonal wetland was situated on low-lying land near rural residences 
(Figure 6x; SP11b, Appendix C; Photograph 4, Appendix E). While this area was not being used for 
agricultural purposes during the time of the survey, aerial imagery from May 2012 shows that the BSA at this 
location was disked or tilled (Microsoft 2013). In addition, evidence of fill soil placement interspersed around 
the BSA at SCC11 was observed during the survey. This seasonal wetland was dominated by pickleweed 
(Sakcornia sp., OBL), and the substrate was clay loam with prominent redox concentrations in the soil matrix 
and along pore linings. While no primary hydrology indicators were observed, vegetation at SCC11 passed the 
FAC-neutral test (1:1) and saturation is visible on aerial images from October 2007, September 2009, and 
September 2011. 


The seasonal wetland at SCC19 was below the OHW marks of an ephemeral section of the Pajaro River 
along a reach that has likely been straightened (Figure 6s; SP19a, Appendix C; SW19, Appendix D; 
Photograph 9, Appendix E). This wetland was dominated by saltgrass (Distichlis spicata, FAC), and the 
substrate was clay with distinct redox concentrations. While no primary hydrology indicators were observed, 
the vegetation was matted in one direction (indicative of drainage patterns) and saturation is visible on aerial 


imagery from December 2005, August 2006, September 2009, and February 2010. 


The seasonal wetland at SCC21 was situated on low-lying agricultural or ranch land, although the area was not 
planted with crops at the time of the survey and no cattle were observed (Figure 6q; SP21a, Appendix C; 
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Photograph 12, Appendix E). This wetland was dominated by Italian ryegrass (Lolium perenne, FAC), and the 
substrate was clay loam with prominent redox concentrations. Two inches of stagnant surface water was 
observed in low-lying areas in-between hummocks, and covered approximately 10 percent of the wetland at 


the time of the survey. 


At SCC52, the BSA 1s a mosaic of approximately 75 percent seasonal wetland, and 25 percent upland. This 
location is in a low-lying meadow neat Coyote Lake ~ Harvey Bear County Park, and is in the active 
floodplain of San Martin Creek (Figure 6d; SP2a, Appendix C; Photographs 30-32, Appendix E). Seasonal 
wetland patches were in concave depressions, and were dominated by seaside barley (Hordeum marinum, FAC), 
and itis-leaved rush (Juncus xiphioides, OBL). The substrate was silty clay loam, and the processes of reduction 
and translocation have removed or transformed iron, creating a soil color of low chroma and high value. This 
feature, in concert with the presence of prominent redox concentrations along pore linings is indicative of a 
depleted soil matrix (SP2a, Appendix C). Surface water covered approximately 10 percent of the wetland 
patches, and was recorded at a depth of 2 inches. The high water table was observed at 6 inches in depth, and 


the entire soil profile was saturated. 


At SCC57, the seasonal wetland was below the OHW marks of an ephemeral section of Tennant Creek, 
adjacent to rural residences and greenhouses (Figure 6a; SP57a, Appendix C; Photograph 39, Appendix E). 
The herbaceous layer of this wetland was dominated by spearmint (Mentha spicata, OBL), and the overstory 
was dominated by Northern California walnut (Jag/ans hindsii, FAC) and camphora tree (Cinnamomum camphora, 
UPL). The substrate was silty clay loam with prominent redox concentrations. Water stained leaves of 
previous year’s vegetation were observed at this location, along with drainage patterns, identified by 


vegetation matted in one direction. 


Two distinct seasonal wetlands were identified at PC2 in the active floodplain of Pacheco Creek (Figure 6za; 
SP2a, Appendix C; Photographs 40-43, Appendix E). The wetland patch where SP2a was dug (Appendix C) 
was situated just above the top of bank in a concave depression. The herbaceous layer was dominated by 
bird’s foot trefoil (Lotus corniculatus, FAC), the shrub layer was dominated by mulefat (Baccharis salicifolia, FAC), 
and the overstory was dominated by California sycamore (Platanus racemosa, FAC). This area was underlain by 
loam, but a layer of cobble prevented sampling at a depth greater than 6 inches. At the time of the survey, 2- 
inch deep stagnant, surface water covered approximately 10 percent of this wetland, and the entire soil profile 
was saturated. The second wetland was a monoculture of naked sedge (Carex nudata, OBL), and was situated 
on a low terrace above the OHW mark of Pacheco Creek. Soil sampling was prevented at this location by the 
cobble substrate. A primary hydrology indicator observed at this location included water-stained leaves at the 


base of naked sedge plants. 


3.2.2 Identification of Section 404 Potential Jurisdictional Other Waters 


Other waters identified within the BSA include ephemeral streams at SCC8, SCC57, and PC34 (Figures 6a, 
6y, 62; ES8, ES34, ES57, Appendix D; Photographs 2, 38, 45, Appendix E). These features include portions 


of Tennant Creek, an unnamed tributary that drains into Ortega Creek, and Elephant Head Creek, all of 
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soci 
sOci 


which drain into the Pajaro River, a TNW that empties into Monterey Bay. These potential jurisdictional 
other waters are discussed below. Other waters have been categorized as “ephemeral stream” and are 


reported as “other waters” on Figures 6a through 6za. 


Ephemeral Stream. Within the BSA, ephemeral stream habitat covers 162 square feet (Appendix F). Two 
of the sixteen soil pits were located in seasonal wetlands that were situated below the OHW marks of 
ephemeral streams (SP19a and SP57a, Appendix C). Three sample points to identify the OHW marks of 
other waters were recorded (ES8, ES34, ES57, Appendix D). Flowing water was not observed at the time of 
the delineation survey, and the soil was dry to slightly saturated as a result of the rains during the week prior 
to the survey. The active floodplain was not observed at any of these streams, and upper terraces ate expected 


only to receive flows during 100-year flood events. 


The streambed of the unnamed tributary at SCC8 was vegetated with upland herbaceous plant species such as 
wild oats (4vena sp., UPL) and was underlain by a soil substrate (Figure 6y; ES8, Appendix D). The OHW 
marks were identified by a slight break in slope, and a decrease in vegetative cover from the stream banks to 
the low-flow channel, which was consistent with the OHW marks. Outside of the seasonal wetland at SCC57, 
the streambed of Tennant Creek has a soil substrate and was sparsely vegetated with upland herbaceous plant 
species such as bigleaf periwinkle (Vinca major, UPL) (Figure 6a; ES57, Appendix D). The lack of hydrophytic 
vegetation in this portion of the channel allowed for the determination of this area as other waters, rather 
than a part of the abutting seasonal wetland. The canopy of camphora and Northern California walnut trees 
also hung above the channel. The OHW marks at SCC57 were identified by the presence of a slight break in 
slope, drainage patterns (matted vegetation), the presence of drift and debris, and a decrease in vegetative 
cover from the stream banks to the bed. The low-flow channels at SCC8 and SCC57 were consistent with the 
OHW marks. 


The streambed of Elephant Head Creek at PC34 had two low-flow channels, both of which supported very 
little vegetation and had cobble substrates with a small proportion of soil (Figure 6z; ES34, Appendix D). The 
BSA, however, did not span the width of the stream, and only encompassed a portion of the westernmost 
low-flow channel. The low-flow channels were separated by a 3-foot mound which was covered by mulefat 
(FAC). This species is a phreatophyte (deeply rooted species) which is capable of sending down it taproot as 
much as 25 feet or more below the ground surface; as such, it is not considered a reliable indicator. The 
OHW mark was identified by a break in slope, the presence of drift and debris below the OHW mark, a 
change in sediment texture from medium silt on the stream bank to cobble below the OHW mark, and a 
decrease in vegetative cover from the stream bank to the bed. The banks of Elephant Head Creek were steep 


and eroded, and a headcut was present near the BSA boundary. 


3.2.3 Areas Not Meeting the Regulatory Definition of Waters of the U.S./State 


The remainder of the BSA (approximately 166,343 square feet) did not meet the regulatory definitions of 
jurisdictional waters (Figures 6a-c and 6e-za; Photographs 1, 3, 6-8, 10, 11, 14, 16, 17, 19-22, 25, 27-29, 35, 41, 
and 44; Appendix E). Nine of sixteen soils pits were located in uplands (SP57b, SP54, SP52b, SP21b, SP20, 
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SP19b, 18, SP11a, and SP2b, Appendix C). Uplands within the BSA were comprised of annual grassland, 
agricultural land, ornamental woodland, California sycamore alluvial woodland, and urban-suburban habitat. 
Potentially non-jurisdictional waters were also included in the upland habitat type, and were observed within 
the limits of the BSA at SCC21, SCC24, SCC35, SCC53, and SCC54 (Photographs 13, 15, 16, and 26, 
Appendix E). These features were roadside and agricultural ditches with no OHW mark indicators. In 
addition, these drainage ditches are artificial features that do not replace any natural stream channels or 
drainages, and they are currently managed to keep vegetation from establishing in the channels. One soil pit 
was placed in a an agricultural ditch at SCC54 (SP54, Appendix C). Ditches did not support a significant 
hydrophytic community and only carry surface runoff during and immediately rainfall events. As such, they 
ate not expected to be considered potentially jurisdictional other waters. Non-jurisdictional wetlands were not 
observed within the BSA. 


During the March, April, and May 2014 site visits, annual grassland habitat and ranch lands were dominated 
by wild oats, ripgut brome (Bromus diandrus, UPL), meadow barley (Hordeum murinum, FACU), seaside batley, 
lamb’s quarters (Chenopodium album, FACU), and spring vetch (Via sativa, FAC). Much of the agricultural 
land had been cleared for planting spring and summer crops at the time of the survey, but where vegetation 
was present, the community was dominated by wild oats, Italian ryegrass, black mustard (Brassica nigra, UPL), 
and jointed charlock (Raphanus sativus, UPL). Dirt roads and driveways were considered annual grassland and 
agricultural land, and were contiguous with the surrounding habitats. Plant species composition in these areas 
was similar, and in many cases identical, to that of the adjacent habitats because these roads experience little 
traffic, and are primarily used for maintenance activities. The overstory of ornamental woodland habitat at 
SCC57 was dominated by Northern California black walnut (Juglans hindsii), camphora, and coast live oak 
(Quercus agrifoka). Dominant shrubs included Carolina laurel cherry (Prunus caroliniana) and Sierra pham (Prunus 
subcordata). The overstory of the California sycamore alluvial woodland at PC2 was dominated by California 
sycamore, and the shrub layer was dominated by mulefat and coyote brush (Baccharis pilularis, UPL). 
Hardscape, such as paved roads and driveways, and landscaped areas were considered urban-suburban 
habitat. Uplands across the BSA were generally underlain by clay and clay loam soil, with the exception of the 
sycamore alluvial woodland at PC2, which was underlain by cobble, with a small proportion of loam within 


the top 6 inches of the soil profile. No hydric soil or hydrology indicators were observed in these areas. 
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Appendix A. Plants Observed 


Family Scientific name Synonyms Common name Mie 
Apiaceae Anthriscus caucalis bur chervil UPL 
Conium maculatum poison hemlock FACW 
Foeniculum vulgare fennel UPL 
Apocynanceae Vinca major bigleaf periwinkle UPL 
Asteraceae Artemisia douglasiana mugwort FAC 
ae vei a coyote brush UPL 
oe salicifolia ssp. vases fat FAC 
= Cae its Italian thistle UPL 
Centaurea solstitialis yellow star thistle UPL 
Centaurea stoebe ssp. spotted knapweed UPL 
micranthos 
Cichorium intybus chicory UPL 
Cirsium vulgare bull thistle FACU 
Dittrichia graveolens stinkwort UPL 
Grindelia camporum common gumplant FACU 
Helminthotheca echioides _ Picris echioides bristly ox-tongue FACU 
Lactuca serriola wild lettuce FACU 
Matricaria discoidea pineapple weed FACU 
Silyoum marianum milkthistle UPL 
sSonchus asper ssp. asper prickly sow thistle FAC 
Taraxacum officinale common dandelion FACU 
Tragopogon porrifolius purple salsify UPL 
Xanthium strumarium rough cocklebur FAC 
Boraginaceae Amsinckia intermedia common fiddieneck UPL 
fica hibGteOn white fiesta flower UPL 
Brassicaceae Brassica nigra black mustard UPL 
Brassica rapa field mustard UPL 
Cardamine californica California toothwort UPL 
Hirschfeldia incana esa aaa ROY, UPL 
Lepidium draba Cardaria draba whitetop UPL 
Raphanus sativus jointed charlock UPL 
Caryophyllaceae Stellaria media common chickweed FACU 
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Chenopodiaceae Chenopodium album lamb's quarters FACU 
Salicornia sp. pickleweed OBL 
Convolvulaceae Convolvulus arvensis 0 ee field bindweed UPL 
Cressa truxillensis alkali weed FACW 
Cyperaceae Carex nudata i naked sedge FACW 
Cyperus eragrostis tall flatsedge FACW 
Fagaceae Quercus agrifolia coast live oak UPL 
Quercus lobata valley oak FACU 
Fabaceae Lotus corniculatus bird's foot trefoil FAC 
Lupinus bicolor miniature lupine UPL 


Lupinus succulentus 


arroyo iupine 


Medicago polymorpha bur medic 
Melilotus indicus tar ha ld aa FACU 
clover 
Vicia sativa spring vetch FACU 
Trifolium hirtum rose clover UPL 
Trifolium repens white clover FACU 
Geraniaceae Erodium cicutarium = or fs redstem filaree : “UPL 
Geranium dissectum cutleaf geranium UPL 
Geranium molle woodland geranium UPL 
Juglandaceae Juglans hindsi Sila FAC 
Juncaceae Eleocharis macrostachya Eleocharis palustris common spikerush OBL 
ra ates foadrush FACW 
_ Juncus mexicanus Mexican rush FACW 
Juncus xiphioides iristeaved rush OBL 
Lamiaceae Mentha spicata spearmint OBL 
Lamium amplexicaule giraffe head UPL 
Marrubium vulgare white horehound FACU 
Lauraceae Cinnamomum camphora ~ camphor tree UPL 
Malvaceae Malva nicaeensis bull mallow UPL 
Montiaceae Claytonia perfoliata miner's lettuce FAC 
Myrsinaceae Anagallis arvensis scarlet pimpernel UPL 
Oleaceae Olea europaea olive UPL 
Onagraceae Epilobium brachycarpum tall willowherb UPL 
Papaveraceae Eschschoizia californica California poppy UPL 


Pianiaginaceae 


Platanaceae 


Poaceae 


A-2 
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Piantago lanceolata ribgrass 

Plantago coronopus buckhorn plantain FACW 

Veronica persica birdeye speedwell UPL 

Platanus racemosa California sycamore FAC 

Agrostis stolonifera creeping benigrass FACW 
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Avena barbata slender wildoats UPL 


Avena fatua ; common wildoats UPL 

Briza minor little quaking grass FAC 

Bromus catharticus rescue grass UPL 

Bromus diandrus ripgut brome UPL 

Bromus hordeaceus soft chess FACU 
Bromus maadritensis spanish brome UPL 

Cynodon dactylon bermuda grass FACU 
Distichilis spicata saligrass FAC 

Elymus triticoides Leymus triticoides beardless wildrye FAC 

Festuca perennis Lolium perenne Italian ryegrass UPL 

Hordeum marinum seaside barley FAC 

Hordeum murinum meadow barley FACU 
Phalaris aquatica harding grass FACU 
Poa sp. - 


annual rabbitsfoot 


Polypogon monspeliensis Ag FACW 
Triticum aestivum common wheat UPL 
Polygonaceae Persicaria sp. Polygonum sp. smartweed FACW/OBL 
ped nilitt CNC HES prostrate knotweed FACW 
Rumex conglomeratus clustered dock FACW 
Rumex crispus curly dock FAC 
Ranunculaceae ee California buttercup FACU 
Rosaceae Prunus caroliniana Carolina laurelcherry FACU 
Prunus subcordata Sierra plum UPL 
Rubiaceae Galium aparine stickywilly FACU 
Galium sp. bedstraw - 
Typhaceae Typha sp. cattail OBL 
Verbenaceae Phyla nodiflora turkey tangle fogfruit FACW 


The species are arranged alphabetically by family name for all vascular plants encountered during the plant survey. 
Plants are also listed alphabetically within each family. Species nomenclature is from Baldwin (2012). Former names 
have also been included for species where the nomenclature has not been updated on the National Wetland Inventory. 


Wetland Indicator Status Key: 
OBL = Obligate wetland species, occur almost always in wetlands. 
FACW = Facultative Wetland species, usually occur in wetlands, but may also occur in non-wetlands. 
FAC = Facultative species, occur in wetlands and non-wetlands. 
FACU = Facultative Upland species, usually occur in non-wetiands, but may occur in wetlands. 
UPL = Upland species, almost never occur in wetlands. 
NI = Non-ilndicator, not present on list. 
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Appendix B. Soils of Eastern Santa Clara County, CA and 
San Benito County, CA 
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Eastern Santa Clara Area, California 


United States Department of Agriculture 


Soil Conservation Service 
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University of California 
Agricultural Experiment Station 


issued September 1974 


Major fieldwork for this soil survey was done in the period 1960-65. Soil names and 
descriptions were approved in 1967. Unless otherwise indicated, statements in the publi- 
eation refer to conditions in the county in 1967. This survey was made cooperatively by 
the Soil Conservation Service and the University of California Agricultural Experiment 
Station. It is part of the technical assistance furnished to the Evergreen, Loma Prieta, 
and part of the Bolado-Fairview Resource Conservation Districts. __ 

Either enlarged or reduced copies of the soil map in this publication can be made by 
commercial photographers, or they can be purchased on individual order from the Carte- 
graphic Division, Soil Conservation Service, United States Department of Agriculture, 


Washington, D.C. 20250. 


: 


HOW TO USE THIS SOIL SURVEY 


HIS SOIL SURVEY contains infor- 

mation that can be applied in manag- 
ing farms, ranches, and woodlands; in 
selecting sites for roads, ponds, buildings, 
and other structures; and in judging the 
suitability of tracts of land for agriculture, 
industry, and recreation. — 


Locating Soils 


All the soils of the Eastern Santa Clara 
Area are shown on the detailed map at the 
back of this survey. This map consists of 
many sheets made from aerial photo- 
graphs. Each shect is numbered to corre- 
spond with a number on the Index to Map 
Sheets. 

On each sheet of the detailed map, soil 
areas are outlined and are identified by 
symbol. All areas marked with the same 
symbol are the same kind of soil. The soil 
symbol is inside the area if there is enough 
room ; otherwise, it is outside and a pointer 
shows where the symbol belongs. 


Finding and Using Information 


The “Guide to Mapping Units” can be 
used to find information in the survey. This 
guide lists all the soils of the county in 
alphabetic order by map symbo! and gives 
the capability classification of each. It also 
shows the page where each soil is described, 
gives the page for the capability unit, 
wildlife group, and range site in which the 
soil has been placed, and lists the Storie 
index rating that applies to each soil. 

Individual colored maps showing the 
relative suitability or limitations of soils 
for many specific purposes can be devel- 


oped by using the soil map and the infor- 
mation in the text. Translucent material 
can be used as an overlay over the soil map 
and colored to show soils that have the 
same limitation or suitability. For ex- 
ample, soils that have a slight limitation 
for a given use can be colored green, those 
with a moderate limitation can be colored 
yellow, and those with a severe limitation 
can be colored red. 

Farmers and those who work with 
farmers can Jearn about use and manage- 
ment of the soils from the soil descriptions 
and from the discussions of the capability 
units and range sites, 

Game managers, sportsmen, and others” 
can find information about soils and wild- 
life in the section “Wildlife and Fish.” 

Ranchers and others can find, under 
“Range,” groupings of the soils according 
to their suitability for range, and also the 
names of many of the plants that grow on. 
each range site. 

Engineers and builders can find, under 
“Engineering Uses of the Soils,” tables 
that contain test data, estimates of soil 
properties, and information about soil 
features that affect, engineering practices. 

Scientists and others can read about how 
the soils forrned and how they are classified 
in the section “Formation and Classifica- 
tion of Soils.” 

Newcomers in the Eastern Sania Clara 
Area may be especially interested in the 
section “General Soil Map,” where broad 
patterns of soils are described. They may 
also be interested in the information about 
the county given in the section “General 
Nature of the Area.” 
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Cover: Prunes grewing on soils in the Azule-AHamont 
association. Photo courtesy Sunsweet Growers. 
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HE EASTERN SANTA CLARA AREA is in Santa 
Clara County, which is located in the west-central part 
of California (fig. 1). The survey area has a total land 


* State Agricultural Experiment Station 


Figure I—Location of Eastern Santa Clara Area in California. 


area of 815 square miles, or 519,280 acres. The topography 
of Santa Clara County consists of three principal physio- 
graphic features: the Santa Clara Valley, the Santa Cruz 
Mountains, and the Diablo Range. 

The survey area includes the southern part of Santa 
Clara Valley, from the town of Coyote south to the San 


Benito County line. This area is made up of deep, rich, 
alluvial soils. Along the edges of the valley on terraces 
are soils that have a clayey subsoil. Poorly drained soils 
are in a few areas throughout the valley. Because of its 
latitude, surrounding mountains, and proximity to the 
Pacific Ocean, the valley has a mild, equable climate most 
of the year. 

The eastern part of the survey area includes that part of 
Santa Clara County that lies in the Diablo Range. These 
mountains comprise a number of parallel, well-rounded 
ridges. The vegetation is mainly grass and trees, but some 
areas are covered by brush. Pacheco and Coyote Creeks 
are practically the only streams draining into the south- 
ern part of Santa Clara Valley. This part of the surve 
area is used mostly for grazing. Average annual rainfall 
ranges from 15 to 30 inches. 

The Santa Cruz Mountains separate the Santa Clara 
Valley from the sea, These mountains, from a point 4 
miles north of Mt. Madonna, are included in this survey. 
Soils of this area have steep to very steep slopes. The nat- 
ural vegetation is dense brush or trees. The lower foot- 
hills.are used for range. Brush and timber areas are used 
mainly for recreation, wildlife, summer homesites, and 
watershed. Average annual rainfall is 20 to 50 inches. 
Drainage from this area is largely through tributaries of 
the Pajaro River and Llagas, Uvas, Little: Arthur, and 
Bodfish Creeks. 

As far as is known, the Indians that occupied Santa 
Clara Valley before the white man came practiced little 
or no farming. The mild climate and abundant game, fish, 
herbs, and berries made farming unnecessary. The earliest 
farming in the area was intended to make the newly estab- 
lished missions and the Spanish soldiers in the region 
independent of supplies from Mexico. 

In recent years farm acreage in Santa Clara County has 
been reduced by residential and industrial development; 
however, agriculture is still of considerable importance. 
The principal crops are fruits, nuts, cut flowers, sugar 
beets, and fresh vegetables. The growing season is long 
enough for most crops, especially vegetables and cut flow- 
ers. In summer rainfall is limited and irrigation is needed 
for crops. Livestock is produced in the foothills and moun- 
tainous areas where forage is abundant. 
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The economy of Santa Clara County is mainly depend- 
ent on electronics and missile research, development, and 
production. The production of food processing equipment, 
nonelectrical machinery, and transportation equipment 
is also important. 

San Jose, the county seat and largest city in Santa 
Clara County, is not in the survey area. Morgan Hill and 
Gilroy are the largest incorporated towns in the survey 
area. Gilroy, the larger of the two, ranks ninth among the 
cities of Santa Clara County and has an estimated popu- 
lation of 6,350. 


How This Survey Was Made 


Soil scientists made this survey to learn what kinds of 
soils are in the Eastern Santa Clara Area, where they are 
located, and how they can be used. They went into the 
area knowing they likely would find many soils they had 
already seen and perhaps some they had not. They noted 
the steepness, length, and shape of slopes, the kinds of 
native plants or crops, the kinds of rock, and many other 
facts about the soils, They dug many holes to expose soil 
profiles. A profile is the sequence of natural layers, or 
horizons, in a soil; it extends from the surface down into 
the parent material that has not been changed much by 
leaching or by the action of plant roots. 

The soil scientists made comparisons among the profiles 
they studied, and the a Seta these profiles with those 
in counties nearby and in places more distant. They classi- 
fied and named the soils according to nationwide, uniform 
procedures. The soil series and the soil phase (10) + are the 
categories of soil classification most used in local surveys. 

Soils that have profiles almost alike make up a soil 
series, Except for different texture in the surface layer, 
all the soils of one series have major horizons that are 
similar in thickness, arrangement, and other important 
characteristics. Each soil series is named for a town or 
other geographic feature near the place where a soil of 
that series was first’ observed and mapped. Altamont and 
Campbell, for example, are the names of two soil series. 
All the soils in the United States having the same series 
name are essentially alike in those characteristics that 
affect their behavior in the undisturbed landscape. 

Soils of one series can differ in surface soil texture and 
in slope, stoniness, or some other characteristic that affects 
use of the,soils by man. On the basis of such differences, a 
soil series is divided into phases. The name of a soil phase 
indicates a feature that affects management. For example, 
Altamont clay, 15 to 30 percent slopes, is one of several 
phases within the Altamont series. , 

After a guide for classifying and naming the soils had 
been worked out, the soil scientists drew the boundaries of 
the individual soils on aerial photographs. These photog- 
raphs show woodlands, buildings, field borders, trees, and 
other details that help in drawing boundaries accurately. 
The soil map in the back of this publication was prepared 
from the aerial photographs. 

The areas shown on a soil map are called mapping units. 
On most maps detailed enough to be useful in planning the 
management of farms and fields, a mapping unit is nearly 
equivalent to a soil phase. It is not exactly equivalent, 


3 Ttalic numbers in parentheses refer to Literature Cited, p. 88. 


because it is not practical to show on such a map all the 
small, scattered bits of soil of some other kind that have 
been seen within an area that is dominantly of a recog- 
nized soil phase. 

Some mapping units are made up of soils of different 
series, or of different phases within one series. Two such 
kinds of mapping units shown on the soil map of the East- 
ern Santa Clara Area are soil complexes and undiffér- 
entiated groups. 

A soil complex consists of areas of two or more soils, so 


Intermingled or so small in size that they cannot be shown 


separately on the soil map, Each area of a complex con- 
tains some of each of the two or more dominant soils, and 
the pattern and relative proportions are about the same 
in all areas. The name ot a soil complex consists of the 
names of the dominant soils, joined by a hyphen. The 
Gaviota-Los Gatos complex is an example. 

An undifferentiated group is made up of two or more 
soils that could be delineated individually but are shown as 
one unit because, for the purpose of the soil survey, there is 
little value in separating them. The pattern and proportion 
of soils are not uniform. An area shown on the map may 
be made up of only one of the dominant soils, or of two or 
more. The name of an undifferentiated group consists of 
the names of the dominant soils, joined by “and.” Zamora 
and Cropley soils isan example. 

In most areas surveyed there are places where the soil 
material is so rocky, so shallow, or so severely eroded that 
it cannot be classified by soil series. These places are shown 
on the soil map and are described in the survey, but they 
are called andl types and are given descriptive names. 
Rock land is a land type in the Eastern Santa Clara Area, 

While a soil survey is in progress, samples of soils are 
taken, as needed, for laboratory measurements and for 
engineering tests. Laboratory data from the same kinds 
of soils in other places are assembled. Data on yields of 
crops under defined practices are assembled from farm 
records and from field or plot experiments on the same 
kinds of soils. Yields under defined management are esti- 
mated for all the soils. 

But only part of a soil survey is complete when the soils 
have been named, described, and delineated on the map, 
and the laboratory data and yield data have been assembled. 
The mass of detailed information needs to be organized 
in such a way as to be readily useful to different groups of 
users, among them farmers, managers of woodland and 
rangeland, and engineers. 

On the basis of yield and practice tables and other data, 
the soil scientists set up trial groups. They test these 
groups by further study and by consultation with farmers, 
agronomists, engineers, and others. Then the scientists 
adjust the groups according to the results of their studies 
and consultation. Thus, the groups that are finally evolved 
reflect up-to-date pipeline of the soils and their behavior 
under present methods of use and management. 


General Soil Map 


The general soil map at the back of this survey shows, in 
color, the soil associations in the Eastern Santa Clara Area. 
A soil association is a landscape that has a distinctive pro- 
portional pattern of soils. It normally consists of one or 
more major soils and at least one minor soil, and it is 
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named for the major soils. The soils in one association 
‘may occur in another, but in a different pattern. 

A map showing soil associations is useful to people who 
want a general idea of the soils in an area, who want to 
compare different parts of an area, or who want to know 
the location of large tracts that are suitable for a certain 
kind of land use. Such a map is a useful general guide in 
managing a watershed, a wooded tract, or a wildlife area, 
or in planning engineering works, recreational facilities, 
and community developments. It is not a suitable map for 

lanning the management of a farm or field, or for select- 
ing the exact location of a road, building, or similar struc- 
ture, because the soils in any one association ordinarily 
differ in slope, depth, stoniness, drainage, and other char- 
acteristics that affect their management. 

The eleven soil associations in the Eastern Santa Clara 
Area have been divided into three groups according to 
some dominant feature of texture, drainage, slope or 
landform, and position. The terms for texture used in the 
title for several of the associations apply to the surface 
layer. For example, in association 1 the words “loams and 
silty clay loams” refer to texture of the surface layer. 


Areas Dominated by Very Deep, 
Well-Drained to Poorly Drained Soils on 
Alluvial Plains, Fans, and Stream Benches 


This group consists of level to strongly sloping soils that 
developed in alluvium derived mainly from sedimentary 
rock. The vegetation consists of grasses, forbs, and scat- 
tered oak trees. Elevation ranges from 100 to 2,400 feet. 
Average annual rainfall is 15 to 20 inches, and average 
annual temperature is 58° to 60° F. The growing season is 
250 to 275 days. Most areas of these soils are in the Santa 
Clara Valley; smaller areas are in small valleys in the 
Diablo Range. Differences in characteristics of the soils in 
this group are caused by minor differences in parent 
material, stage of soil development, and drainage. These 
soils occupy about 13 percent of the survey area. 

These intensively cultivated soils are used for row crops, 
sugar beets, orchards, vineyards, hay and pasture, and 
range. souning ®hd commercial developments are rapidly 
expanding on these soils. 


1. Yolo association 


Nearly level to sloping, well-drained loams and silty clay 
loams ; on alluvial plains and fans 


This association is on alluvial plains and fans of the 
Santa Clara Valley along the major drainageways. It 
consists of soils that developed in alluvium i sedi- 
mentary rock. These soils have slopes of 0 to 9 percent. 
Where these soils are not ealtivated: the vegetation con- 
sists of annual grasses, forbs, and a few scattered oak 
trees. Elevation ranges from 400 to 1,000 feet. Average 
annual rainfall is 15 to 20 inches, and average annual 
ea iat is 58° to 60° F. The growing season is 250 
to 275 days. 

This association occupies about 5 percent of the survey 
area. Yolo soils make up about 85 percent of this associa- 
tion. The remaining 15 percent consists of Campbell, Gar- 
retson, Cortina, aut Esparto soils, and of Riverwash. 

Yolo soils have a grayish-brown loam and silty clay 
loam surface layer and a brown silt loam substratum. The 


hazard of flooding generally does not exist on these soils, 
except for a few areas in lower positions along drainage- 
ways. 2 

These soils are used for irrigated row crops, orchards, 
vineyards, dryland hay, and pasture. The principal crops 
are apricots, cherries, prunes, and walnuts. These are the 
most productive soils in the Eastern Santa Clara Area. 
The largest expansion of housing and related commercial 
developments has taken place on these soils. 


2. Arbuckle-Pleasanton association 


Nearly level to strongly sopng, well-drained gravelly 
loams and loams ; on older alluwial fans 


This association is along the edges of the Santa Clara 
Valley, around Morgan Hill and San Martin. It consists 
of soils that developed in alluvium from sedimentary 
rock. These soils have slopes of 0 to 15 percent. Where 
these soils are not cultivated, the vegetation consists of 
annual grasses, forbs, and scattered oaks, Elevation ranges 
from 200 to 1,000 feet. Average annual rainfall is 15 to 20 
inches, and average annual temperature is 58° to 60° F. The 
growing season is 250 to 275 days. 

This association occupies about 5 percent of the survey 
area. Arbuckle soils make up about 60 percent of this 
association, and Pleasanton soils 25 percent. The remain- 
ing 15 percent consists of San Ysidro and Hillgate soils. 

The dominant soils in this association are well drained. 
The Arbuckle soils have a brown and pale-brown gravelly 
loam surface layer and a brown and yellowish-brown 
gravelly loam subsoil. The substratum is brown very grav- 
elly sandy loam. Pleasanton soils have a grayish-brown 
loam and gravelly loam surface layer and a dark grayish- 
brown, brown, and yellowish-brown clay loam, gravelly 
clay loam, and gravelly sandy clay loam subsoil. The sub- 
stratum of these soils is gravelly alluvium of variable tex- 
ture. : 

These soils are used for irrigated row crops, orchards, 
dryland hay, pasture, and range. Some areas are also 
used for housing and commercial developments. 


3. Cropley-Rincon association 


Nearly level to sloping, well-drained clays and clay loams; 
on alluvial fans 


This association is along the edges of Santa Clara Val- 
ley. It consists of soils that developed in calcareous allu- 
vium from mixed sources. These soils have slopes of 0 to 
9 percent. Where these soils are not cultivated, the vegeta- 
tion consists of grasses, forbs, and a few scattered oak 
trees. Elevation ranges from 180 to 1,000 feet. Average 
annual rainfall is 16 to 20 inches, and average annual 
temperature is about 58° to 60° F. The growing season 
is 250 to 275 days. 

This association occupies about 1 percent of the survey 
area. Cropley soils make up 60 percent of this association, 
and Rincon soils 25 percent. The remaining 15 percent 
consists of San Ysidro, Pleasanton, and Zamora soils. 

The dominant soils of this association are well drained. 
The Cropley soils have a very dark gray clay surface layer 
and a dark grayish-brown clay substratum. Rincon soils 
have a dark gray clay loam surface layer and a grayish- 
brown gravelly clay and clay subsoil. The substratum of 
these soils is mixed alluvium that ranges from gravelly 
clay loam to clay and is commonly calcareous. 
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These soils are used for irrigated row crops, sugar beets, 
apricots, prunes, walnuts, grapes, dryland hay, and pas- 
ture. They are more difficult to manage than the soils in 
the valley, and productivity is lower. Well water is avail- 
able for irrigation. 


4. Clear Lakée-Pacheco-Sunnyvale association 


Nearly level, poorly drained clays to clay loams; in low 
positions on alluvial plains and fans 


This association is on the valley. floor near Soap Lake 
and Tulare Hill. It consists of soils that developed in 
mottled alluvium from sedimentary rock. These soils have 
slopes of less than 2 percent. Elevation ranges from 100 to 
800 feet. Average annual rainfall is 16 to 20 inches, and 
average annual temperature is 58° to 60° F. The growing 
season is 250 to 275 days. 

This association occupies about 2 percent of the survey 
area. Clear Lake soils make up about 35 percent of this 
association, Pacheco soils 35 percent, and Sunnyvale soils 
15 percent. The remaining 15 percent consists of areas of 
Campbell and Willows soils. 

The dominant soils of this association are poorly 
drained. Clear Lake soils have a dark-gray clay surface 
layer and a grayish-brown, calcareous clay substratum. 
Pacheco soils have a grayish-brown fine sandy loam, silt 
loam, and clay loam surface layer and a mottled, light- 
gray, calcareous loam and very fine sandy loam sub- 
stratum. Sunnyvale soils have a dark-gray, calcareous 
silty clay surface layer and a light-gray and gray, cal- 

-careous silty clay substratum. Free water generally oc- 
curs at a depth of 214 to 5 feet, except where the soils are 
drained. 

These soils are used for irrigated row crops, sugar beets, 
orchards, hay, and pasture. 


Areas Dominated by Shallow to Moderately 
Deep, Well Drained to Moderately Well Drained 
Soils on Old Fans and Terraces 


This group consists of nearly level to steep soils that 
havea clay subsoil and that developed in alluvium derived 
from sedimentary rock. These soils are on old fans and ter- 
races that lie between the more recent alluvial soils of the 
valley fioor and the soils of the uplands. The vegetation 
consists of grasses, forbs, and scattered oaks. Elevation 
ranges from 200 to 2,000 feet. Average annual rainfall is 
16 to 25 inches, ‘and average annual temperature is 58° to 
60° F. The growing season is 250 to 275 days. These soils 
occupy about 3 percent of the survey area. 

Nearly all of the soils are cultivated and are used for 
orchards, vineyards, hay, pasture, and range. Because of 
slope, clay subsoil, and cultivation practices, most areas of 
these soils are eroded. Limited water for irrigation is 
available. 

& Hiilgate-San Ysidre association 


Nearly level to steep, well drained to moderately well 
drained silt loams and loams having « clay and clay loam 
subsoil 

This association is along the edges of Santa Clara Val- 
ley. It consists of soils that developed in alluvium from 
sedimentary rock, ‘These soils have slopes of 0 to 50 per- 
cent. Where these soils are not cultivated, the vegetation 


consists of annual grasses and scattered oaks. Elevation 
ranges from 200 to 2,000 feet. Average annual rainfall is 
16 to 25 inches, and average annual temperature is 58° to 
60° F. The growing season is 250 to 275 days. 

This association occupies about 3 percent of the survey 
area. Hillgate soils make up about 50 percent of this asso- 
ciation, and: San. Ysidro soils 35 percent. The remaining 
15 percent consists of Keefers, Pleasanton, Arbuckle, Los 
Robles, and-Zamora soils. 

Hillgate soils are well drained and have slopes of 2 to 
50 percent on the higher terraces. They have a pale-brown 
and brown silt loam surface layer and a strong-brown and 
brownish-yellow clay and clay loam subsoil. The under- 
lying material is brownish-yellow gravelly clay loam allu- 
vium. The San Ysidro’soils are moderately well drained 
and have slepes of 0 to 5 percent on old fans. They have a 
light brownish-gray loam surface layer and a mottled, 
brown and yellowish-brown clay subsoil. The substratum 
is mottled light yellowish-brown clay loam and sandy 
clay:loam, 

These soils are used for irrigated apricots, prunes, and 
vineyards. Without irrigation, they are used primarily for 
grain hay, dryland pasture, and range. The limited irriga- 
tion water available is obtained mainly from wells. 


Areas Dominated by Shallow to Deep, 
Well-Drained to Somewhat Excessively 
Drained Soils on Uplands 


This group consists of gently sloping to very steep soils 
on mountainous uplands. Benue of the wide variety of 
parent rock and the marked differences in climate, a rela- 
tively large number of soils is represented in this group. 
The ogy alien is grasses, brush, woodland, or conifer 
forests. Elevation ranges from 200 to 4,000 feet. Average 
annual rainfall is 15 to 50 inches, and average annual tem- 
perature is 55° to 60° F. The growing season is 200 to 275 
days. These soils occupy about 81 percent of the survey 
area. 

Most of the soils in this group are used for vineyards, 
Christmas tree production, pasture, grain, hay, range, 
watershed, wildlife, and recreation. A few areas are used 
for the production of timber. 


6. Azuie-Aliamont association 


Strongly sloping to very steep, well-drained, moderately 
deep and deep clays and clay loames 


This association is on the foothills around the edges of 
Santa Clara Valley. It consists of soils that. developed on 
soft sediments. These soils have. slopes of 9 to. 75. percent. 
Vegetation is mostly annual and perennial grasses, forbs, 
and scattered oaks. Klevation ranges from 500 to 2,000 
feet. Average annual rainfall is 16 to 25 inches, and aver- 
age annual temperature is 58° to 60° F. The growing sea- 
son is 200. to. 250 days. 

This association comprises about 2 percent of the survey 
area. Azule soils make up about 55 percent of this asso- 
ciation, and Altamont soils about.80 percent. The remain- 
ing 15 percent consists of Diablo, Los Osos, and San 
Benito soils. 

The dominant soils of this association are moderately 
deep to deep and are well drained. Azule soils have a dark 
grayish-brown clay loam surface layer and a brown and 
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yellowish-brown gravelly sandy clay subsoil. The substra- 
tum is light yellowish brown gravelly sandy clay loam sedi- 
ments. Altamont soils have a dark grayish-brown and gray- 
ish-brown clay surface layer and a light-gray, calcareous 
clay substratum. They overlie fractured, calcareous shales. 

These soils are used for dryland orchards, vineyards, 
grain hay, pasture, range, wildlife, and watershed. The 


soils of this association are the high forage-producing ' 


rangeland soils in the survey area. 


7. Los Osos-San Benito association 


Moderately steep to very steep, well-drained, moderately 
deep and deep clay loams 


This association is east of Soap Lake and around Sargent 
oil fields. It consists of soils that developed on sandstone 
and shale. These soils have slopes of 15 to 75 percent. 
Vegetation is mostly annual and perennial grasses, forbs, 
and scattered oaks. Elevation ranges from 300 to 2,000 
feet. Average annual rainfall is 16 to 25 inches, and aver- 
age annual temperature is 58° to 60° F. The growing sea- 
son is 200 to 250 days. 

This association occupies about 1 percent of the survey 
area. Los Osos soils make up 55 percent of this association, 
and San Benito soils about 30 percent. The remaining 15 
percent consists of Diablo, Gaviota, and Vallecitos soils. 

The dominant soils in this association are moderately 
deep to deep and are well drained. Los Osos soils have a 
dark grayish-brown clay loam surface layer and a dark- 
brown clay subsoil. The underlying material is sandstone 
bedrock. Gan Benito soils have a dark grayish-brown clay 
loam surface layer and a yellowish-brown, calcareous clay 
sa substratum, The underlying material is calcareous 
shale. 

These soils are used for dryland hay, pasture, and range. 


8. Los Gatos-Gaviota-Vallecitos association 


Gently sloping to very steep, well-drained and somewhat 
ee drained, shallow to deep gravelly loams and 
ams 


This association is.in the uplands on both sides of the 
Santa Clara Valley. It consists of soils that developed on 
hard sandstone and shale. These soils have slopes of 5 
to 75 percent. Where these soils are not cultivated, the 
vegetation is annual grasses and forbs and some oak, Dig- 
ger pine, and brush. Elevation ranges from 300 to 4,000 
feet. Average annual rainfall is 15 to 40 inches, and aver- 
age annual temperature is 55° to 60° F. The growing sea- 
son is 200 to 250 days. 

This association occupies about 37 percent of the survey 
area. Los Gatos soils make up 30 percent of the association, 
Gaviota soils 80 percent, and Vallecitos soils about 25 
percent. The remaining 15 percent consists of Gilroy, Inks, 
Los Osos, Parrish, San Andreas, and Santa Lucia soils. 

Los Gatos soils are moderately deep and deep and are 
well drained. They have a brown gravelly loam surface 
layer and a brown, reddish-brown, and yellowish-brown 
gravelly clay loam subsoil that is underlain by metamor- 
phosed shale. Gaviota soils are shallow and are well 
drained and somewhat excessively drained. They have a 
pale-brown loam and light yellowish-brown gravelly loam 
surface layer underlain by hard sandstone. Vallecitos soils 
are shallow and moderately deep and are well drained. 


They have a brown loam surface layer and a dark-brown 
clay loam and reddish-brown clay subsoil underlain by 
metamorphosed hard shales. Some areas have rock out- 
crops, and some are moderately eroded to severely eroded. 
These soils are used for vineyards, hay, pasture, range, 
wildlife, recreation, and watershed. This association com- 
prises the largest area of range soils in the survey area. 


9. Gaviota association 


Steep to very steep, shallow, somewhat excessively drained, 
eroded gravelly loams 


This association is in the Diablo Range just east of Mt. 
Hamilton and extends from the Alameda-Santa Clara 
County line south to Mustang Peak. It consists of soils that 
developed on hard sandstone and shales. These soils have 
slopes of 30 to 75 percent. Vegetation is low chamise with 
a scanty grass and forb understory. Elevation ranges from 
500 to 4,000 feet. Average annual rainfall is 15 to 30 inches, 
and average annual temperature is 58° to 60° F. The 
growing season is 200 to 250 days. 

This association comprises about 31 percent of the survey 
area. Gaviota gravelly loam soils make up about 85 per- 
cent of this association. The remaining 15 percent consists 
of Vallecitos, Los Gatos, and Henneke soils, ; 

Gaviota soils are shallow and are somewhat excessively 
drained. They have a pale-brown gravelly loam surface 
layer that is underlain by hard sandstone. Some areas have 
rock cnuerope: and most areas are moderately to severely 
eroded. 

Thess soils are used for range, wildlife, watershed, and 
recreation (fig. 2). 


10. Felton-Maymen association 


Moderately steep to very steep, well-drained and some- 
what excessively drained, deep to shallow silt loams and 
fine sandy loama 


This association is on uplands that extend along the 
Santa Cruz-Santa Clara County line. It consists of soils 
that developed on sandstone and shale. Vegetation is 
mainly redwood, Douglas-fir, coniferous forest, and asso- 
ciated hardwoods; brush is the dominant cover on the 
Maymen soils. ‘These soils have slopes of 15 to 75 percent. 
Elevation ranges from 500 to 4,000 feet. Average annual 
rainfall is 30 to 50 inches, and average temperature is 55° 
to 56° F. The growing season is 200 to 250 days. 

This association occupies about 10 percent of the survey 
area. Felton soils make up 65 percent of this association, 
and Maymen soils about 20 percent. The remaining 15 
percent consists of Ben Lomond and Madonna soils. 

Felton soils are well drained and moderately deep and 
deep. They have a brown silt loam surface layer and a 
brown, light-brown, and light yellowish-brown clay loam 
subsoil that is underlain by interbedded shale and sand- 
stone, Felton soils that have been logged show some sheet, 
gully, and rill erosion. Maymen soils are somewhat exces- 
sively drained and shallow. They have a brown fine sandy 
loam surface layer and a light-brown fine sandy loam sub- 
soil that is underlain by hard sandstone. Maymen soils are 
commonly eroded, and 2 to.10 percent of their surface area 
is rock outcrops. 

- These soils are used mainly for grain hay, range, Christ- 
mas trees, wildlife, recreation, and watershed. Some tim- 
ber is harvested on the Felton soils. 
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Figure 2.—Area of eroded Gaviota soils that has limited use for range, wildlife, watershed, and recreation. 


1, Montara-inks-Henneke association 


Moderately steep to very steep, somewhat eucessively 
drained, shallow clay loams and gravelly clay loams 


This association is mainly on uplands along the foot- 
hills that extend from Tulare Hill to Anderson Lake 
and around Red Mountain; smaller areas are throughout 
the survey area. It consists of soils that developed on 
serpentine and metamorphosed basalt bedrock. These soils 
have slopes of 15 to 75 percent. Natural vegetation is 
grasses, forbs, and brush. Elevation ranges from 200 to 
8,000 feet. Average annual rainfall is 16 to 25 inches, and 
average annual temperature is 58° to 60° F. The growing 
season is 200 to 275 days. 

This association occupies about 3 percent of the survey 
area. Montara soils make up about 45 percent of this as- 
sociation, Inks soils 20 percent, and Henneke soils 20 
Sets The remaining 15 percent consists of Climara, 

ilroy, Gaviota, Los Gatos, and Vallecitos soils. 

The dominant soils of this association are shallow and 
somewhat excessively drained. Montara soils have a dark 
gray and very dark gray clay loam surface Jayer that is 
underlain by serpentine bedrock. About 5 to 10 percent of 
the surface is covered by rock outcrops. Inks soils have a 
brown gravelly clay loam surface layer and a dark red- 
dish-brown gravelly clay loam subsoil that is underlain 


by hard, shattered, metamorphosed basalt. About 2 to 10 
percent of the surface is covered by rock outcrops, and 
there is a variable amount of stones on the surface. Hen- 
neke soils have a reddish-brown gravelly clay loam sur- 
face layer and a dark reddish-brown very gravelly clay 
subsoil that is underlain by serpentine bedrock. About 
2 to 10 percent of the surface is covered by rock outcrops. 
These soils are moderately eroded to severely eroded. 

These soils are used for range, wildlife, watershed, and 
recreation. 


Descriptions of the Soils 


This section provides detailed information about the 
soils in the survey area. It describes each soil series, and 
then each soil, or mapping unit. The soils are described 
in alphabetical order. 

The description of a soil series mentions features that 
apply to all the soils of that series. Differences among 
the soils of one series are pointed out in the descriptions 
of the individual soils or are apparent in the name. 

A profile representative of each series is described in 
detail in the first mapping unit. This profile is for scien- 
tists, engineers, and others who need to make highly 
technical soil interpretations. The layers, or horizons, are 
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designated by symbols such as Al, B2it, and C1. These 
symbols have special meaning for soil scientists. Many 
readers, however, need only remember that symbols begin- 
ning with “A” are for surface layer; those with “B” are 
for subsoil; those with “C” are for substratum, or parent 
material; and those with “R” are for bedrock. All meas- 
urements refer to depth from the surface. 

The color of each horizon is described in words, such as 
yellowish brown, and is also indicated by symbols for 
hue, value, and chroma, such as 10YR 5/4. These symbols, 
which are called Munsell color notations, are used by 
soil scientists to evaluate the color of the soil precisely. 
Unless otherwise stated, all color terms in the survey are 
for dry soil. 

The texture of the soil refers to the content of sand, 
silt, and clay. It is determined by the way the soil feels 
when rubbed between the fingers, and it is checked by 
laboratory analyses. Each mapping unit is identified by a 
textural class name, such as fine sandy loam, This name 
refers to the texture of the surface layer or A horizon. 


The structure is indicated by the way the individual 
soil particles are arranged in larger grains, or aggregates, 
and by the amount of pore space between grains. The struc- 
ture of the soil is described by terms that denote strength 
or grade, size, and shape of the aggregates. For example, 
a horizon may consist of soil materials that have weak, 
fine, blocky structure. 

Boundaries between the horizons are described so as 
to indicate their thickness and shape. The terms for thick- 
ness are abrupt, clear, gradual, and diffuse. The shape of 
the boundary is described as smooth, wavy, irregular, or 
broken. ; 

Other terms used for describing the soils are defined in 
the Glossary. For more general information about the 
soils, the reader can refer to the section “General Soil 
Map,” in which the broad patterns of soils are described. 
The approximate acreage and proportionate extent of the 
soils are given in table 1, and their location and extent 
are shown on the detailed soil map at the back of this 
survey. 


TasLe 1.—Approzximate acreage and proportionate extent of the soils 


Soil Acres | Percent 
Altamont clay, 30 to 50 percent slopes....---- 1, 120 -0.2 
Altamont clay, 15 to 30 percent slopes_-_---.- 580 wl 
Altamont clay, 50 to 75 percent slopes, eroded... 190 () 
Arbuckle gravelly loam, 0 to 2 percent slopes._.} 4, 140 .8 
Arbuckle loam, deep, 5 to 9 percent slopes..._- 610 1 
Azule clay loam, 30 to 75 percent slopes.__--_-- 2, 240 4 
Azule clay loam, 9 to 15 percent slopes, eroded_-_ 190 1 
Azule clay loam, 15 to 30 percent slopes-_-_---_ 1, 420 3 
Azule clay loam, 15 to 30 percent slopes, 
eroded sano 2 2 2 ect eke ee lace 640 a1 
Azule clay loam, 30 to 75 percent slopes, 
eroded: 22.4 oss soa. heel aS ee 1, 970 4 
Ben Lomond fine sandy loam, 50 to 75 percent 
SlOPCS 2 sn anh Sa eee See Se eaw ce ee eee 520 re 
Campbell silty clay loam_____..._.-.-.---.-- 1, 560 3 
Campbell silty clay loam, clay substratum._-_.- 520 tak 
Campbell silty clay_-_.-_-..--.-_-----.-...- 2, 190 4 
Campbell silty clay, muck substratum____._--- 440 el 
Clear Lake clay, drained____.-.-----.------- 1, 800 4 
Clear Lake clay...-.-_-_---.-.-----------e- i, 360 3 
Clear Lake clay, saline.......-.-.--.-------- 560 1 
Climara stony clay, 15 to 50 percent slopes...-] 2, 030 4 
Climara clay, 9 to 30 percent slopes.....------ 1, 160 .2 
Cortina very gravelly loam, 0 to 5 percent 
slOpess-ssesescsutelacsasedoscotdecewece- 1,770 3 
Cropley clay, 0 to 2 percent slopes.....-.----- 2, 540 6 
Cropley clay, 2 to 9 percent slopes.......----- 920 2 
Diablo clay, 9 to 15 percent slopes__....----.- 210 (*) 
Diablo clay, 30 to 50 percent slopes._._.------ 150 (4) 
Esparto loam, 0 to 2 percent slopes. .--------- 250 A. 
Esparto loam, 2 to 9 percent slopes....--.-.-- 580 -1 
Felton silt loam, 50 to 75 percent slopes.....-- 3, 080 .6 
Felton silt loam, 15 to 30 percent slopes._--_-- 230 (!) 
Felton silt loam, 30 to 50 percent slopes__---_- 330 ol 
Garretson loam, gravel substratum, 0 to 2 per- 
cent slopes....----.-.-.-.---------------- 1, 770 3 
Garretson gravelly loam, 0 to 5 percent slopes--| 1, 620 3 
Gaviota loam, 30 to 75 percent slopes._--.---- 43, 560 8.4 
Gaviota loam, 5 to 15 percent slopes, eroded...| 3, 550 .7 
Gaviota loam, 15 to 30 percent slopes._.----- 8, 310 1.6 
Gaviota gravelly loam, 30 to 75 percent slopes, 
eroded. jo scccssee neces ete eee edeccacs 68, 200 13.7 
Gaviota gravelly loam, 30 to 75 percent slopes, 
severely eroded___..._.-.-.--------------- 33, 560 6.4 
Gaviota rocky loam, 5 to 30 percent slopes, 
eroded. uss ee ee Soc scsees lest aks 6, 250 12 
Gaviota-Los Gatos complex, 30 to 50 percent 
glopes8- 2252205 dsesoee ee ee cee 31, 800 6.1 
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Soil Acres | Percent 
Gilroy clay loam, 30 to 50 percent slopes-_---_- 7, 310 12 
Gilroy clay loam, 5 to 30 percent slopes_..---- 1, 690 3 
Gilroy clay loam, 15 to 30 percent slopes, 

eroded os ost oot eo ee cess 1, 200 2 
Gilroy clay loam, 50 to 75 percent slopes------ 5, 590 10 
Henneke rocky clay loam, 30 to 75 percent 

slopes, severely eroded. __-.-.------------- 2, 560 .5 
Hillgate silt loam, 9 to 15 percent slopes, 

eroded 2222 osocse loose ee sede ete 1, 980 A 
Hillgate silt loam, 2 to 9 percent slopes.._..--- 3, 610 5 
Hillgate silt loam, 15 to 30 percent slopes, 

eroded... 22 soso eee se ees ieee eee lee 1, 180 .2 
Hillgate silt loam, 30 to 50 percent slopes, 

Sr0ded 2 Sess oo ec ont ec tanh cacesedeoe 1, 310 2 
Inks rocky clay loam, 50 to 75 percent slopes, 

eroded. 2 ice esi sl oe ns eee sct ae ee cei 2, 060 4 
Inks stony clay loam, 30 to 75 percent slopes, 

severely eroded___..---------------------- 4, 960 9 
Keefers clay loam, 2 to 9 percent slopes, 

Groded 22 si2eee ce cbs ct lewc ees cecssseness 2, 420 5 
Keefers clay loam, 0 to 2 percent slopes..----.-- 500 a1 
Landslides... 22 o2256 osewacseccscece sence css 1, 300 3 
Los Gatos gravelly loam, 50 to 75 percent 

slopes onan nck chet ee eee fees eS ce 10, 430 21 
Los Gatos gravelly loam, 15 to 30 percent slopes, 

T0000. 26 ose bees a Sen stecesecwoces cele 390 ol 
Los Gatos gravelly loam, 30 to 50 percent 

sl0pes:s- co lence Scns ub Soe dase ceseccssecs 2, 130 () 
Los Gatos-Gaviota complex, 50 to 75 percent 

slopes 2222 sese ak ence ve cca cesee Sects 57, 910 11.0 
Los Osos clay loam, 15 to 30 percent slopes_-_-._- 2, 610 5 
Los Osos clay loam, 30 to 50 percent slopes-- ---- 5, 170 10 
Los Osos clay loam, 50 to 75 percent slopes__--_~- 3, 800 .7 
Los Robles clay loam, 0 to 2 percent slopes__--_-- 1, 160 2 
Los Robles clay loam, 2 to 9 percent slopes_----_- 850 3 
Madonna loam, 30 to 50 percent slopes_---.--.--- 1, 450 .3 
Madonna loam, 15 to 30 percent slopes._.------- 440: 1 
Madonna loam, 50 to 75 percent slopes_---.---.- 1, 490 3 
Maxwell clay, 0 to 5 percent slopes___--...--..- 900 2 
Maymen rocky fine sandy loam, 50 to 75 per- 

cent slopes, eroded_......-.----------------- 7, 040 L4 
Maymen fine sandy loam, 15 to 50 percent 

slopes, eroded____-.--...------------------- 550 1 
Mantara rocky clay loam, 15 to 50 percent 

slopes, eroded__._-_.-_--------------------- 6, 360 1.2 
Pacheco clay loam_...._--.---------------_----}| 1, 490 3 
Pacheco fine sandy loam__.._-...------------- 660 2 
Pacheco silt loam, drained.-..--.----.--------- 870 2 
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TaBLE 1.—Approximate acreage and proportionate extent of the soils—Continued 


Soil | Acres | Percent 
} | 

Pacheco clay loam, gravelly substratum__-__..- | 330 | 0, 1 
Parrish gravelly clay loam, 9 to 30 percent 

slopes-- -. - eweccobs aiweceicewessenoceessau 760 2 
Parrish gravelly clay loam, 30 to 50 percent 

SlOPess ok A ce twee eee ck ceee , 800 6 
Parrish gravelly clay loam, 50 to 75 percent 

slopes: 22 eos a Sao Sock teee on eee LS , 840 14 
Pleasanton loam, 0 to 2 percent slopes__._....- 5, 650 Li 
Pleasanton loam, 2 to 9 percent slopes__-__..-- 1, 806 4 
Pleasanton gravelly loam, 0 to 2 percent slopes.--} 2, 680 5 
Pleasanton gravelly loam, 2 to 9 percent slopes__-} 2, 680 5 
Pleasanton gravelly loam, 9 to 15 percent 

slopes, eroded___..-----.-----.------------ i, 000 2 
Rincon clay loam, 0 to 2 percent slopes._.__.-. 610 ill 
Rincon clay loam, 2 to 9 percent slopes, 

eroded 23. esseew shew sci esses ceegeses 870 2 
Riverwash_._..---....---.----------_------- | 4, 550 .8 
Rock land 2.22 <.s226-seeeteene eusecsaven j 2,710 | 5 
San Andreas fine sandy loam, 20 te 78 percent 

slopes, eroded_.--__.__..-_-.---------.-.-- 1, 250 2 
San Andreas fine sandy loam, 15 to 30 percent 

slopes, eroded..........-__..-.------------ 440 (!) 
San Benito clay loam, 50 to 75 percent slopes--_- 430 0) 
San Benito clay loam, 15 to 30 percent slopes, 

eroded | ee ee eee eset tee 160 @) 
San Benito clay loam, 30 to 50 percent slopes... 710 % 
San Benito clay loam, 30 to 50 percent slopes, 

severely eroded..__._._..-.-...-.------.--- 500 1 


Soil Acres | Percent 

Santa Lucia shaly loam, 50 te 75 percent slopes_-| 1, 470 0.3 
Santa Lucia shaly loam, 30 to 50 percent slopes, i 

€9O06G S22 iviccete ick wulseesc cos exSoceu 560 wl 
San Ysidro loam, 0 to 2 percent slopes__--...-- 3,810 7 
San Ysidro loam, 2 to 5 percent slopes, eroded_- 400 wl 
San Ysidro loam, acid variant, 0 to 2 percent 

slopesecoe shee he tec ot Seckie tenho te 900 2 
San Ysidro loam, acid variant, 2 to 9 percent 

slOpeS.2e2 See et ost hs ec ewres oles 800 2 
Sunnyvale silty clay, drained____---_----_-__- 820 .2 
Sunnyvale silty clay_...--.-------------_--_. 230 () 
Terrace escarpments.......__-_----...----_--- 460 ot 
Vallecitos rocky loam, 15 to 30 percent slopes, 

CTOU6O 2 ss eo odencoees cet oe 46, 290 &.9 
Vallecitos rocky loam, 50 to 75 percent slopes, | | 

eroded. cook oo bu hae cee eee eee ceases 36, 240 7. 0 
Willows clay__._......-.-.----.------------- 350 | ~l 
Yoio ioam, 6 to 2 percent slopes_.__..-..-____- ; 38, 710 | 7 
Yolo loam, 2 te 5 percent slopes____-.----_...- 430 1 
Yolo silty clay loam, 0 to 2 percent slopes... 1, 940 4 
Yolo silty clay loam, 2 to 9 percent slopes.__.__ 320 1 
Zamora clay loam, 0 to 2 percent slopes.--__.-. 2, 740 5 
Zamora loam, 0 to 2 percent slopes...-.--.___- 540 ol 
Zamora loam, 2 to 9 percent slopes-..-.--_._~. 860 me 
Zamora clay loam, 2 to 9 percent slopes_-__..-- 770 -l 
Zamora and Cropley soils, 2 to 9 percent slopes, 

severely eroded_......_..--_-__-_-----L eee 530 1 

Tolaliw en oe oe ee ence eee ee 519, 280 100. 0 


i Less than 0.05 percent. 


Altamont Series 


The Altamont series consists of well-drained clays that 
are underlain by sedimentary rock. These soils have slopes 
of 15 to 75 percent and are on uplands. The vegetation is 
mainly annual grasses, and there are a few scattered oak 
trees, Elevation ranges from 500 to 2,000 feet. Average 
annual rainfall is 16 to 25 inches, and average annual tem- 
perature is 58° to 60° F. The growing season is about 200 
to 250 days. Altamont soils are associated with Azule and 
Climara soils. 

In a representative profile, the surface layer is dark 
grayish-brown and grayish-brown, neutral and moderately 
alkaline clay about 34 inches thick. The substratum is light- 
gray, calcareous, moderately alkaline clay about 10 inches 
thick. At a depth of 44 inches is light-gray, calcareous, 
fractured shale. Depth to shale ranges from 25 to 56 
inches. 

Altamont soils are used for dryland grain, hay, pasture, 
and range. 

Altamont clay, 30 to 50 percent slopes (Acf).—This 
soil is on rounded hills. The average slope is about 40 
percent. 

Representative profile (on south-facing hillside about 
2.5 miles from country club golf course gate, on road lead- 
ing to Shingle Valley; in southwest corner of SEY,SW1,4 
sec. 29,T.88.,R.,3 E.): 

Alil—6O to 8 inches, dark grayish-brown (2.5Y 4/2) clay, very 
dark grayish brown (Z2.5Y 3/2) moist; strong, coarse, 
prismatic structure parting to moderate, medium and 
coarse, angular blocky structure; very hard, very firm, 


sticky and plastic: common very fine roots; common 
very fine interstitial and tubular pores: many pres- 


sure faces and a few slickensides; neutral (pH 7.0); 
clear, wavy boundary. (4 to 10 inches thick.) 

A12—8 to 20 inches, dark grayish-brown (2.5Y 4/2) clay; very 
dark grayish brown (2.5Y 3/2) moist; strong, coarse, 
prismatic structure; very hard, very firm, sticky and 
plastic; few very fine roots; common very fine inter- 
stitial and tubular pores ; continuous slickensides along 
ped surfaces; few, soft, medium-sized lime masses; 
moderately alkaline (pH 8.0); clear, wavy boundary. 
(8 to 14 inches thick.) 

Al3ca—20 to 34 inches, grayish-brown (2.5Y 5/2) clay, dark 
grayish brown (2.5Y 4/2) moist; moderate, coarse, 
prismatic structure; very hard, very firm, sticky and 
plastic ; few very fine roots ; many very fine interstitial 
and tubular pores; continuous slickensides along ped 
surfaces; calcareous, moderately alkaline (pH 8.0); 
clear, wavy boundary. (10 to 16 inches thick.) 

Ccoa—34 to 44 inches, light-gray (10YR 7/2) clay, light brown- 
ish gray (10YR 6/2) moist; massive; very hard, very 
firm, sticky and plastic; common very fine interstitial 
and tubular pores; calcareous; moderately alkaline 
(pH 8.0); clear, irregular boundary. (8 to 16 inches 
thick.) 

R—44 inches, light-gray, calcareous, fractured shale. 


The A horizon is commonly dark grayish brown, but in places 
it is dark brown or grayish brown. Its texture ranges from 
heavy clay loam to clay but it is commonly clay. Reaction is 
neutral to moderately alkaline. The Cea horizon is light gray, 
pale brown, or light yellowish brown to olive brown. Depth te 
lime in places is 10 inches or more, but the average depth is 
30 to 40 inches. When this soil is dry, deep cracks develop that 
average % to 14% inches in width and extend to an average 
depth of about 86 inches. Depth to bedrock ranges from 30 to 56 
inches. 


Included with this soil in mapping are small areas of 
Azule clay loam and Diablo clay, a few areas where lime 
is absent, and small areas of reddish-brown clay. 
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This soil has an available water holding capacity of 4 to 
8 inches. Permeability is slow. Runoff is rapid, and the 
hazard of erosion is high. Natural fertility is high. Effec- 
tive oe depth is deep. 

This soil is used for range. Capability unit VIe-5 (15) ; 
range site, Clayey. 

Altamont clay, 15 to 30 percent slopes (AcE).—This 
soil has a profile that is similar to that of Altamont clay, 
80 to 50 percent slopes. 

Included with this soil in mapping are small areas of 
Diablo clay and areas subject to moderate or severe sheet 
erosion. 

Runoff is medium to rapid, and the hazard of erosion is 
moderate to high. 

This soil is used mainly for dryland grain hay, pasture, 
and range. Capability unit [Ve—-5 (15) ; range site, Clayey. 

Altamont clay, 50 to 75 percent slopes, eroded 
{AcG2).—This soil has a profile that is similar to that of 
Altamont clay, 30 to 50 percent slopes. Because of mod- 
erate sheet erosion, depth to bedrock is 25 to 35 inches 
and occasional rock outcrops are present. 

Included with this soil in mapping are small areas of 
San Benito clay loam and Landslides, and areas where 
the lighter colored, calcareous substratum has been ex- 
posed by erosion. 

Available water holding capacity is 3.5 to 4.5 inches. 
Effective rooting depth is moderately deep. The hazard 
of erosion is very high, and runoff is very rapid. 

The soil is used for range. Capability unit VITe-5 
(15) ; range site, Clayey. 


Arbuckle Series 


The Arbuckle series consists of well-drained gravelly 
loams that have developed in alluvium from material 
derived from sedimentary rock. These soils are on old 
fans and terraces and have slopes of 0 to 9 percent. The 
vegetation, where these soils are not cultivated, is chiefly 
annual grasses and forbs, and there are a few, scattered, 
large oak trees. Elevation ranges from 200 to 800 feet. 
Average annual rainfall is 15 to 20 inches, and average 
annual temperature is 58° to 60° F. The growing season 
is 250 to 275 days. Arbuckle soils are associated with the 
Pleasanton and San Ysidro soils. 

In a representative profile, the surface layer is brown 
and pale-brown, medium acid and slightly acid gravelly 
loam about 10 inches thick. The subsoil is brown and 
yellowish-brown, slightly acid, gravelly loam about 30 
inches thick. The substratum is brown, slightly acid very 
gravelly sandy loam that extends to a depth of more than 
60 inches, In some places the subsoil is underlain by shale 
appa at a depth of 38 to 50 inches, and the surface layer 
is loam. 

Arbuckle soils are used for irrigated row crops, orchards, 
dryland grain hay, and pasture. 

Arbuckle gravelly loam, 0 to 2 percent slopes (ArA).— 
This soil has an average slope of less than 2 percent. 

Representative profile (1.75 miles east on Dunn Ave- 
nue from Southern Pacific Railroad crossing and 200 
yards north in field; NW14SE1{ sec. 22, T.9S., R. 3 E.): 

Ap—0 to 6 inches, brown (10¥R 5/38) gravelly loam, dark 
brown (10¥R 4/3) moist; massive; hard, very fria- 
ble, nonsticky and nonplastic; many very fine roots; 


Many fine interstitial pores and few fine tubular 
pores; medium acid (pH 6.0); clear, smooth bound- 
ary. (4 to 7 inches thick.) 

A1l—6 to 10 inches, pale-brown (10YR 6/3) gravelly loam, 
dark brown (10YR 4/3) moist; massive; slightly 
hard, very friable, nonsticky and nonplastic; com- 
mon very fine roots; many fine interstitial pores and 
few fine tubular pores; slightly acid (pH 6.1) ; grad- 
ual, wavy boundary. (4 to 6 inches thick.) 

Bi—10 to 20 inches, brown (10YR 5/3) gravelly loam, dark 
brown (10YR 4/3) moist; weak, medium, subangular 
blocky structure; hard, friable, slightly sticky and 
plastic; few very fine roots; many fine interstitial 
pores and few fine and medium tubular pores; few. 
thin clay films in pores and on ped faces; slightly acid 
(pH 6.5) ; gradual, smooth boundary. (8 to 12 inches 

kK 


thick.) 

' B2t—20 to 32 inches, brown (10¥R 5/3) gravelly loam, dark 
brown (10YR 4/3) moist; moderate, medium, sub- 
angular blocky structure; hard, friable, slightly 
sticky and plastic; few very fine roots; many very 
fine interstitial and tubular pores; many thin clay 
films in pores and on ped surfaces; slightly acid (pH 
6.5); gradual, smooth boundary. (10 to 12 inches 
thick.) 

B3—82 to 40 inches, yellowish-brown (10YR 5/4) gravelly 
loam, dark yellowish-brown (10YR 4/4) moist; weak, 
medium, subangular blocky structure; slightly hard, 
friable, nonsticky and nonplastic; few very fine roots; 
many very fine interstitial pores and few fine tubular 
pores; common thin clay films bridging mineral 
grains; slightly acid (pH 6.5); clear, smooth bound- 
ary. (8 to 10 inches thick.) 

IIC—40 to 60 inches, brown (10YR 5/3) very gravelly sandy 
loam, dark brown (10YR 3/3) moist; massive; 
Slightly hard, very friable, nonsticky and nonplastic; 
Slightly acid (pH 6.5). 

The A horizon ranges from brown to light brownish gray 
and pale brown. Its texture is commonly gravelly loam but 
in places is gravelly fine sandy loam or gravelly sandy loam. 
Content of gravel is 15 and 35 percent by volume. Texture of the 
B2t horizon ranges from loam to gravelly sandy clay loam. 
Reaction is medium acid to neutral in the A and B horizons. 

Included with this soil in mapping are small areas of 
San Ysidro loam and Pleasanton loam. 

The available water holding capacity is about 5 to 7 
inches. Permeability in the subsoil is moderate. Runoff is 
very slow and the hazard of erosion is none to slight. Fer- 
tility is moderate. Effective rooting depth is very deep. 

This soil is used for irrigated row crops, prunes, apri- 
cots, walnuts, and dryland grain hay. Capability unit 
TIs—4 (14). 

Arbuckle loam, deep, 5 to 9 percent slopes (AkC).— 
This soil is on old stream benches near stream channels 
in the Isabel Valley area. A few acres of this soil are 
undulating, but most of it has smooth slopes that average 
about 5 percent. The surface layer averages less than 15 
percent gravel by volume. Shale bedrock is at a depth of 
88 to 50 inches. 

Included with this soil in mapping are small areas of 
Hillgate silt loam, a few areas of soils that have slopes 
up to 12 percent, and some areas that have a calcareous 
substratum. fee 

Runoff is slow to medium, and the hazard of erosion is 
slight to moderate. The available water holding capacity 
is about 5.5 to 7.5 inches, Effective rooting depth is deep 
to shale.. 

This soil is used for dryland grain hay and pasture. 
Capability unit IITe-1(15). 
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Azule Series 


The Azule series consists of well-drained clay loams 
that are underlain by semiconsolidated sediments. These 
soils have slopes of 9 to 75 percent and are on uplands. The 
vegetation, when these soils are not cultivated, is chiefly 
annual grasses and forbs, but a few areas have an oak- 
grass or brush cover. Elevation ranges from 500 to 2,000 
feet. Average annual rainfall is 16 to 25 inches, and aver- 
age annual temperature is 58° to 60° F. The growing sea- 
son is about 200 to 250 days. Azule soils are associated 
with the Altamont, Montara, and Hillgrate soils. 

In a representative profile, the surface layer is dark 
grayish-brown, medium acid clay loam about 12 inches 
thick. The subsoil is brown and yellowish-brown, medium 
acid gravelly sandy clay. It is underlain at a depth of 
48 inches by light yellowish-brown, medium acid, soft 
sediments of gravelly sandy clay loam. 

Azle soils are used for dryland orchards, vineyards, 


grain hay, pasture, range, wildlife, and watershed. 
Azule clay loam, 30 to 75 percent slopes (AuG}.—This 
_ soil is on hills along the eastern edge of the Santa Clara 
Valley. The average slopes range from 50 to 60 percent. 
Representative profile (200 yards up, on hillside east 
of New Avenue, 1 mile east of Foothill Avenue intersec- 
tion; NESEY, sec. 6, T. 10 5., R. 4 E.): 


A1—0 to 12 inches, dark grayish-brown (10YR 4/2) clay loam, 
very dark grayish brown (10YR 3/2) moist; massive; 
hard, friable, sticky and plastic; common very fine 
roots; many very fine interstitial pores, many fine 
tubular pores, and few medium tubular pores ; medium 
acid (pH 6.0); dear, wavy boundary. (6 to 14 inches 
thick.) 

B2t—12 to 28 inches, brown (7.5YR 5/4) gravelly sandy clay, 
dark brown (7.5YR 4/4) moist: weak, coarse, colum- 
nar structure parting to moderate, coarse and me- 
dium, subangular blocky structure; very hard, firm, 
sticky and plastic; few very fine roots; many very 
fine interstitial pores and common fine tubular pores; 
many, thin and common, moderately thick clay films 
on ped surfaces and in pores; medium acid (pH 6.0); 
clear, smooth boundary. (12 to 20 inches thick.} 

B8t—28 to 48 inches, variegated yellowish-brown (10YR 5/4) 
and brown (7.5YR 5/4) gravelly sandy clay, dark 
yellowish brown (10YR 4/4) and dark brown (7.5YR 
4/4) moist; moderate, medium, subangular blocky 
structure; hard, friabie, sticky and plastic: many very 
fine interstitial pores and common very fine tubular 
pores; continuous, thin clay films on ped surfaces and 
in pores; medium acid (pH 6.0); gradual, smooth 
boundary. (12 to 24 inches thick.) 

C—48 to 60 inches, light yellowish-brown (10YR 6/4) gravelly 
sandy clay loam, yellowish brown (10YR 5/4) moist: 
massive ; hard, very friable, slightly sticky and slightly 
plastic; many very fine interstitial pores; common, 
thin; brown (7.5YR 5/4) colioid stains -on mineral 
grains; medium acid (pH 6.0). 


The A horizon is dark grayish brown, grayish brown, or 
dark gray. Reaction is neutral to medium acid, Texture is 
commonly clay loam but ranges to silt loam or gravelly clay. 
The B horizon is brown to yellowish brown or grayish brown. 
Reaction is medium acid to neutral. Texture is normally 
gravelly sandy clay but ranges from gravelly clay to heavy 
clay loam, Depth to the © horizon ranges from 80 to 58 inches. 
Very few roots reach this horizon, but it is not impervious. 
Seams of lime are present in a few places. 


Included with this soil in mapping are small areas of 
Altamont clay along ridge crests and toe slopes, areas of 


Hillgate silt loam, small landslips, and a few areas that 
are severely gullied. 

Available water holding capacity is about 8 to 9 inches. 
Permeability in the subsoil is slow. Runoff is rapid to very 
rapid, and the hazard of erosion is high to very high. 
vi atural fertility is high. Effective rooting depth is very 

eep. 

This soil is used for range, wildlife, and watershed. 
Copabiy. unit VIIe-1 (15); range site, Fine Loamy. 

zule clay loam, 9 to 15 percent slopes, eroded 
{AuD2).—This soil is strongly sloping on ridgetops, toe 
slopes, or benches, and it is geographically associated with 
Hillgate soils. Average slope is about 12 percent. Texture 
is normally clay loam, but it a to silty clay. Sheet 
erosion is moderate, and 2 to 6 inches of the surface layer 
has been lost. 

Included with this soil in mapping are small areas of 
Hillgate silty loam, small areas of soils that have a gra- 
velly clay loam surface layer, and areas that have been 
subject to severe sheet and rill erosion. 

Runoff is medium, and the hazard of erosion is 
moderate. 

This soil is used for dryland prunes, grapes, grain hay, 
and pasture. Capability unit I1[é-3(15). 

Azule clay loam, 1B to 30 percent slopes (AvE).—This 
soil is on broad, rounded ridgetops and is moderately 
steep on rounded hills. Average slope is 25 percent. 

Included with this soil in mapping are small areas of 
Hillgate silt loam and a few deeply cut gullies. 

Runoff is medium to rapid, ad the hazard of erosion is 
moderate to high. 

This soil is used for dryland pasture and range. Capa- 
bility unit [Ve-3(15) ; range site, Fine Loamy. 

Azule clay loam, 15 to 30 percent slopes, eroded 
(AvE2).—-This soil is moderately steep on ridgetops and 
toe slopes. It has an average slope of about 25 percent. 
Two to 6 inches of the surface layer has been removed by 
erosion. 

Included with this soil in mapping are small areas of 
Hillgate silt loam, areas of soils that have a gravelly 
clay loam surface layer, and areas that have been subject 
to severe sheet and rill erosion or are severely gullied. 

Runoff is medium to rapid, and the hazard of erosion is 
moderate to high. 

This soil is used for dryland prunes, vineyards, grain 
hay, and pasture. Capability unit [Ve-3(15); range site, 
Fine Loamy. 

Azule clay loam, 30 to 75 percent slopes, eroded 
{AuG2}),—This soil has a profile that is similar to that of 
Azule clay loam, 30 to 75 percent slopes, except that 2 
to 4 inches.of the surface layer has been. removed by ero- 
sion. This soil is steep and very steep and in broad areas 
on the hills along the eastern edge of the Santa Clara 
Valley. On the average, slopes range from 50 to 60 per- 
cent. Color is dominantly grayish brown, but in a few 
places it is brown or pale brown. 

Included with this soil in mapping are some areas of 
Hillgate silt loam that have been subject to severe sheet 
and rill erosion, landslips, and gullied land. 

The available water holding capacity is 7 to 8 inches. 

This soil is used for range, wildlife, and watershed. Ca- 
pability unit Vile-1 (15); range site, Fine Loamy. 
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Ben Lomond Series 


The Ben Lomond series consists of well-drained fine 
sandy loams that are underlain by soft sandstone at a 
depth of 33 to 60 inches. These soils have slopes of 50 to 
75 percent and are on uplands. Vegetation is coniferous 
forest consisting mainly of redwood and Douglas-fir but 
including associated hardwoods. Elevation ranges from 
500 to 2,200 feet. Average annual rainfall is 35 to 50 inches, 
and average annual temperature is 55° to 56° F. The grow- 
ing season is 200 to 250 days. Ben Lomond soils are asso- 
ciated with the Felton and Madonna soils. 

In a representative profile, a 2-inch litter of fresh and 
decomposed needles and leaves overlies a mineral surface 
layer of dark grayish-brown, slightly acid fine sandy 
loam about 6 inches thick. The subsoil is dark-brown, 
brown, and light-brown, medium acid to strongly acid 
fine sandy loam and very fine sandy loam. It is underlain 
at a depth of 43 inches by very pale brown, strongly acid, 
soft sandstone. 

Ben Lomond soils are used for recreation, wildlife, and 
watershed. A few areas are used for timber production. 

Ben Lomond fine sandy loam, 50 to 75 percent slopes 
(BeG).—This soil is very steep. 

Representative profile (on east-facing slope 800 feet 
northeast of old Watsonville Road, 0.8 mile northeast of 
Rene with Loop Road; NEYNEY, sec. 35, T.10S., 

.2E.): 


O-—2 inches to 0, fresh and partly decomposed redwood needles 
and other forest litter; abrupt, smooth boundary. (1 
to 4 inches thick.) ‘ 

A1—0 to 6 inches, dark grayish-brown (10YR 4/2) fine sandy 
loam, very dark grayish brown (10YR 3/2) moist; 
strong, medium: and fine, granular structure; slightly 
hard, very friable, nonsticky and nonplastic; many 
very fine roots, and few medium roots; many very fine 
interstitial pores; slightly acid (pH 6.5) ; clear, smooth 
boundary. (4 to 10 inches thick.) 

B1i—6 to 15 inches, dark-brown (7.5YR 4/2) fine sandy loam, 
very dark brown (10YR 2/2) moist; weak, medium 
and fine, subangular blocky structure; soft, very 
friable, nonsticky and nonplastic; many fine, medium, 
and coarse roots; many very fine interstitial pores and 
common fine and medium tubular pores; medium 
acid (pH 6.0); clear, wavy boundary. (8 to 10 inches 
thick.) 

B2—15 to 27 inches, brown (7.5YR 5/4) very fine sandy loam, 
dark brown (7.5YR 3/2) moist; weak, medium and 
fine, subangular blocky structure; soft, very friable, 
nonsticky and nonplastic; common fine roots and few 
medium and coarse roots; many very fine interstitial 
pores and common fine and medium tubular pores; 
medium acid (pH 6.0) ; clear, wavy boundary. (11 to 
20 inches thick.) 

B3—27 to 43 inches, light-brown (7.5YR 6/4) very fine sandy 
loam, dark brown (7.5¥R 4/4) moist; weak, medium, 
subangular blocky structure; soft, very friable, non- 
sticky and nonplastic; few fine and coarse roots and 
many medium roots; many very fine interstitial pores 
and fine tubular pores and few medium and coarse 
tubular pores; strongly acid (pH 5.5); clear, wavy 
boundary. (10 to 20 inches thick.) 

C—43 to 60 inches, very pale brown (10YR 7/4) soft sandstone 
that is easily cut by hand tools, yellowish brown 
(10YR 5/4) moist; massive; strongly acid (pH 5.5). 


The A horizon is commonly dark grayish brown or grayish 
brown, but in places it is dark brown. Texture is generally 
fine sandy loam to light loam. Depth to soft sandstone ranges 
from 33 to 60 inches. 


Included with this soil in mapping are small areas of 
Felton, Los Gatos, and Maymen soils. 


The available water holding capacity is 5 to 9 inches. 
Natural fertility is moderate. Permeability in the subsoil 
is moderately rapid. Runoff is very rapid, and the hazard 
of erosion is very high. Effective rooting depth is deep to 
soft sandstone. ; 

This soil is used mainly for recreation, wildlife, and 
watershed. A few areas are used for timber production. 
The very steep slopes create a hazard of erosion where 
areas are logged. This soil is moderately productive, and 
the average site index is 120 (3). Hazard of windthrow is 
slight. Plant competition and seedling mortality are 
moderate. Capability unit VITe-1 (4). 


Campbell Series 


The Campbell series consists of somewhat poorly drained, 
silty clay loams that have developed in alluvium from 
material derived from sedimentary rock. These soils have 
slopes of less than 2 percent and are on low valley bottoms 
and alluvial plains. The vegetation, where these soils are 
not calkiveted: is chiefly annual grasses, perennial grasses, 
and forbs. Elevation ranges from 130 to 300 feet. Average 
annual rainfall is 16 to 20 inches, and average annual 
temperature is about 58° to 60° F. The growing season is 
about 250 to 275 days. Campbell soils are associated with 
the Yoloand Clear Lake soils. . 

In a representative profile, the surface layer is dark- 
gray, mildly alkaline and moderately alkaline silty clay 
loam about 40 inches thick. It is mottled, slightly calcare- 
ous, and moderately alkaline below 27 inches. The substra- 
tum is light olive-brown, mottled, calcareous, moderately 
alkaline silty clay loam and extends toa Sa he of 60 inches 
or more. In some places the substratum is clay or muck. In 
other places the surface layer is silty clay. 

The Campbell soils are used for irrigated row crops, 
sugar beets, orchards, and hay. 


Campbell silty clay loam (Ca).—This soil is nearly level 
and has less than 1 percent slope. 

Representative profile (in first row of trees on south side 
of road, in orchard 0.5 mile west on Laguna Avenue from 
Southern Pacific Railroad tracks; NW14SW% sec. 35, 
T.88.,R.2E.): 


Ap—0 to 8 inches, dark-gray (10YR 4/1) silty clay.loam, very 
dark gray (10YR 3/1) moist; massive; hard, friable, 
slightly sticky and plastic; common fine and very fine 
roots; many fine and very fine interstitial pores and 
few fine and very fine tubular pores; mildly alkaline 
ees abrupt, smooth boundary. (6 to 8 inches 
thick.) 

A11—8 to 27 inches, dark-gray (10YR 4/1) silty clay loam, very 
dark gray (10YR 3/1) moist; massive; hard, friable, 
slightly sticky and plastic; few fine roots and common 
medium roots; many very fine and fine interstitial 
pores, many very fine and fine tubular pores, and a 
few medium tubular pores; mildly alkaline (pH 7.5); 
gradual, smooth boundary. (16 to 20 inches thick.) 

A12—27 to 40 inches, dark-gray (5Y 4/1) silty clay loam, very 
dark gray (5Y 3/1) moist; common, fine, distinct, 
light olive-brown (2.5Y 5/4) mottles, olive brown 
(2.5Y 4/4) moist; weak, medium and fine, subangular 
blocky structure; hard, friable, slightly sticky and 
plastic; few, very fine, fine, and medium roots; many 
very fine and fine tubular pores and few medium tubu- 
lar pores; slightly calcareous, moderately: alkaline 
wan” ; diffuse, smooth boundary. (12 to 15 inches 

ck. 

C—40 to 68 inches, light olive-brown (2.5Y 5/4) silty clay 
loam, olive brown (2.5Y 4/4) moist; common, fine, 
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faint, light yellowish-brown (10YR 6/4) mottles, dark 
yellowish brown (10YR 4/4) moist, and few very 
thin bands of light gray (10YR 6/1), gray (10YR 
5/1) moist; massive; hard, friable, slightly sticky 
and plastic; few, very fine, fine, and medium roots; 
many very fine and fine tubular pores and few med- 
ium tubular pores; slightly calcareous, moderately 
aikaline (pH &.0). 


The A horizon color is commonly dark gray but in places is 
dark grayish brown or grayish brown. Texture is silty clay 
loam or clay loam. The C horizon in places is light olive brown, 
light brownish gray, or grayish brown and contains common to 
many, fine to medium, light yellowish-brown to light-gray mot- 
tles, Texture is dominantly silty clay loam but in places is 
stratified silty clay. Secondary lime accumulations lies at an 
average depth of 30 inches but occasionally are below a depth 
of 60 inches. 

Included with this soil in mapping are some areas of 
Clear Lake clay and Yolo silty clay loam. 

Drainage of these soils has been improved as the water 
table has been lowered by pumping and by the natural 
deepening of drainageways. Available water holding ca- 
pacity is 11 to 12 inches, Permeability is moderately slow. 
Runoff is very slow, and the hazard of erosion is none to 
slight. Natural fertility is high. Effective rooting depth is 
very deep. 

This soil is used for irrigated row crops, sugar beets, 
prunes, walnuts, apricots, and pears. Capability unit I-1 

14). 

( Chmpbell silty clay loam, clay substratum (Cc).— 
This soil is in small to medium-sized areas south of 
Pacheco Pass Highway, just east of Miller Slough, and 
it may be flooded about once every 10 years. The surface 
layer is silty clay loam, clay loam, or silty clay. The color 
ranges from dark gray to dark grayish brown, and mot- 
tling occurs just below a depth of 18 inches. The substratum 
at an average depth of 36 inches is dark gray clay. The 
water table is at a depth of 36 to 60 inches. 

Included with this soil in mapping are areas of gravelly 
clay loam ‘and areas where depth to very dark gray clay 
is only 20 inches. 

Available water holding capacity is 10 to 11 inches. 
Permeability is slow. Effective rooting depth is restricted 
by the seasonal water table. 

This soil is used for irrigated row crops and sugar 
beets. Capability unit I[Tw-5 (14). 

Campbeli siity clay (Cd)—The upper 8 inches of this 
soil is a silty clay, but otherwise it has a profile similar 
to that of Campbell silty clay loam. Areas of this soil 
are flooded about once every 5 years. 

Included with this soil in mapping are smal] areas of 
Clear Lake clay and areas of soils that have a calcareous 
surface layer. Also included are some areas that have about 
6 percent medium and fine gravel in the surface layer. 

This soil is used for irrigated row crops, sugar beets, 
prunes, walunts, apricots, and pears. Capability unit TIs-5 

14). 

Cimapbell silty clay, muck substratum (Ce}.—The 
surface layer of this soil consists mainly of silty clay but 
is clay loam in places. Color is dark gray, dark grayish 
brown, or grayish brown. Mottling occurs below a depth 
of 18 inches. The substratum, at an average depth of 38 
inches, consists of about 70 percent mucky material and 
80 percent gleyed clay. When the levees along Llagas 
Oreek break, resultant flooding may cause deposition. 


SOIL SURVEY 


Included with this soil in mapping are areas of a gray- 
ish-brown clay loam that is 3 to 15 inches thick over duel - 
gray silty clay loam, areas of soils that are calcareous in 
the surface layer, and areas of soils that contain slight 
concentrations of neutral salts. 

Permeability is slow. The available water holding ca- 
pacity is 12 to 18 inches. Effective rooting depth is re- 
stricted by a seasonal water table at a depth of 30 to 40 
inches. 

This soil is used for irrigated row crops and sugar beets. 
Capability unit IITw-5 (14). 


Clear Lake Series 


The Clear Lake series consists of poorly drained clays 
that have developed in alluvium from material derived 
from sedimentary sources. These soils have slopes of less 
than 2 percent and lie on low alluvial plains. The vegeta- 
tion, where these soils are not cultivated, is chiefly annual 


mi . . 
grasses, perennial grasses, and forbs. Elevation ranges 


from 130 to 300 feet. Average annual rainfall is 16 to 20 
inches, and average annual temperature is about 58° to 
60° F. The growing season is about 250 to 275 days. Clear 
Lake soils are associated with Campbell and Yolo soils. 

In a representative profile, the surface Jayer is dark- 
gray, neutral clay about 26 inches thick. The substratum 
is mottled, rage PrOwas calcareous, moderately alkaline 
clay to a depth of 60 inches or more. Some areas are 
drained, and in a few places there are slight concentrations 
of salts. 

Clear Lake soils are used for irrigated row crops, 
orchards, and dryland grain hay. 

Clear Lake clay, drained (Ch).—This soil has slopes 
of less than 2 percent and lies on low alluvial plains. 

Representative profile (400 feet southwest of Hale and 
Palm Avenue intersection, north of Morgan Hill) : 


Ap—0 to 6 inches, dark-gray (10YR 4/1) clay, very dark gray 
(10YR 3/1) moist; strong, fine, granular structure; 
hard, friable, sticky and plastic; many very fine roots: 
many very fine interstitial and tubular pores; neutral 
(oH as clear, smooth boundary (4 to 7 inches 
thick. 

Al—6 to 26 inches, dark-gray (10YR 4/1) clay, very dark 
gray (10YR 3/1) moist; moderate, coarse and me- 
dium, prismatic structure; very hard, firm, sticky and 
plastic; common very fine roots; many very fine inter- 
stitial and tubular pores; common slickensides on 
prism faces, ‘and common vertical cracks 4 to 4% inch 
wide when dry ; neutral (pH 7.0) ; clear, wavy bound- 
ary. (18 to 22 inches thick. ) : 

Ci—26 to 36 inches, grayish-brown (2.5Y 5/2) clay, dark gray- 
ish brown (2.5Y 4/2) moist; many, fine, faint, light 
olive-brown (2.5Y 5/4) mottles, olive brown (2.5Y 4/4) 
moist; strong, coarse, prismatie structure; extremely 
hard, firm, sticky and plastic: few very fine roots; 
many very fine interstitial and tubular pores; com- 
mon slickensides on prism faces, and common vertical 
eracks 4 to % inch wide when dry; slightly cal- 
cereous, moderately alkaline (pH 8.0); clear, wavy 
boundary. (10 to 20 inches thick.) 

C2ca—36 to 60 inches, grayish-brown (2.5Y 5/2) clay, dark 
grayish brown (2.5Y 4/2) moist: many, fine, distinct 
yellowish-brewn (10YR 5/4} mottles, dark yellowish- 
brown (10 YR 4/4) moist; massive; very hard, firm, 
sticky and plastic; many very fine interstitial and 
tubular pores; moderately calcareous, moderately 
alkaline (pH 80). 


The A horizon is dark gray or very dark gray. Reaction ranges 
from neutral to moderately alkaline. The C horizon in places 
is grayish brown, olive brown, or olive mixed with many, fine, 
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faint, light olive-brown to distinct yellowish-brown mottles. 
Lime accumulations generally occur within the C horizon, but 
the lower part of the horizon is not calcareous in all places. 
When this soil is dry, deep cracks develop in the A horizon 
and the upper part of the C horizon that average from \ to 
144 inches in width. 

Included with this soil in mapping are areas of grayish- 
brown clay loam that is 10 to 20 inches deep over ae orig- 
inal dark-gray clay surface layer as a result of land 
leveling or deposition of overwash material. There are also 
small areas of Campbell silty clay loam and Sunnyvale 
silty clay. 

Available water holding capacity is 8 to 10 inches. Per- 
meability is slow. Runoff is very slow, and the hazard of 
erosion is none to slight. Depth to water table is more than 
60 inches because of the general lowering of the ground 
water level in the valley as a result of pumping and stream 
cutting. Effective rooting depth is very deep. Natural fer- 
tility is high. 

This soil is used for irrigated row crops, prunes, wal- 
nuts, apricots, pears, and dryland grain hay. Capability 
unit IIs—5 (14). 

Clear Lake clay (Cg).—This soil has a profile that is 
similar to that of Clear Lake clay, drained, but it has a 
seasonal water table at a depth of 30 to 48 inches. It is 
more difficult to drain, and drainage systems are more 
difficult to maintain. Elevations are lower, and drainage 
outlets are not practical. Flooding occurs about once every 
ae sb along Llagas Creek, Pajaro River, and Fisher 

ee 


Included with this soil in mapping are a few areas that 
are slightly calcareous in the surface layer. About 50 per- 
cent of this soil has a buried horizon of very dark gray 
clay. In a few places, at a depth of more than 40 inches, 
the substratum is loamy sand. 

Available water holding capacity is 8 to 10 inches. Effec- 
tive rooting depth is restricted by the seasonal water table. 

This soil is used for irrigated row crops and pears. 
Capability unit [IIw-5 (14). 

Clear Lake clay, saline (Ck)—This soil has a profile 
that is similar to that of Clear Lake clay, drained, but the 
surface layer contains slight concentrations of salts. Drain- 
age is more difficult to provide and maintain because the 
soil is at elevations lower than the drainage channels. 
Flooding occurs about once every 5 years. 

Included with this soil in mapping are small areas of 
Willows clay and areas that are calcareous in the surface 
layer. 

Hecuies of the salts in this soil, available water holding 
capacity is about 6 to 8 inches. Effective rooting depth is 
restricted by a seasonal water table at a depth ranging 
from 30 to 48 inches. Fertility is moderate. 

This soil is used mainly for dryland eee A few 
areas are used for irrigated row crops. Capability unit 
IiTw-5 (14). 


Climara Series 


The Climara, series consists of well-drained stony clays 
that are underlain by metamorphosed basic igneous rock at 
a depth of 20 to 40 inches. These soils are on the uplands 
and have slopes of 9 to 50 percent. Vegetation is mainly 
annual grasses and a few scattered oaks. Elevation ranges 
from 500 to 2,000 feet. Average annual rainfall is 16 to 
20 inches, and average annual temperature is 58° to 60° F. 


The growing season is about 200 to 250 days. Climara soils 
are associated with the Azule and Montara soils, 

In a representative profile, the surface layer is a dark- 
gray, neutral stony clay and clay about 19 inches thick. 
In some places there are no stones on the surface. The 
substratum is dark grayish-brown, calcareous, moderately 
alkaline clay underlain at a depth of 27 inches by calcare- 
ous, hard metamorphosed basic igneous rock. 

Climara soils are used for dryland pasture and range. 

Climara stony clay, 15 to 50 percent slopes (CmE).— 
This soil has slopes that average about 30 percent. 

_ Representative profile (on Roop Road 0.5 mile from the 
intersection with New Avenue; NW1,4NW%, sec. 22, T. 
10S.,R.4E.) : 

A11—0 to 5 inches, dark-gray (10YR 4/1) stony clay, very 
dark gray (10YR 3/1) moist; strong, medium and 
fine, granular structure; hard, friable, sticky and 
plastic; many very fine roots; many very fine in- 
sterstitial and tubular pores; neutral (pH 7.0) ; clear, 
smooth boundary. (5 to 12 inches thick.) 

Ai2—5 to 19 inches, dark-gray (10YR 4/1) clay, very dark gray 
(10YR 3/1) moist; moderate, coarse, angular blocky 
structure; very hard, firm, sticky and plastic; few 
very fine roots; many very fine interstitial and tubu- 
lar pores; few slickensides on ped surfaces, and few 
vertical cracks %4 to 14 inch wide when dry; neutral 
a ; clear, irregular boundary. (8 to 18 inches 

ck. 

Cca—19 to 27 inches, dark grayish-brown (10YR 4/2) clay, 
very dark grayish brown (2.5Y 3/2) moist; strong, 
coarse, prismatic structure; extremely hard, firm, 
sticky and plastic ; few fine roots ; many very fine inter- 
stitial and tubular pores; many slickensides on prism 
faces, and many vertical cracks 4% to % inch wide 
when dry; slightly calcareous, moderately alkaline 
(pH 8.0); clear, wavy boundary. (7 to 10 inches 
thick.) 

R—-27 neers calcareous, hard, metamorphosed basic igneous 
ro 


The A horizon is dark gray or gray. Texture is typically 
clay but ranges to heavy clay loam. Reaction is neutral to 
moderately alkaline. The C horizon is grayish brown or dark 
grayish brown. Depth to bedrock is typically 27 inches but 
ranges from 20 to 40 inches. About 0.01 to 0.1 percent of the 
surface area is covered by stones. 

Included with this soil in mapping are small areas of 
Montara rocky clay loam along the ridge crests and fault 
lines, a few areas of soils that are calcareous in the surface 
layer, a few eroded areas that have numerous gullies, and 
areas of rock outcrops. 

This soil has an available water holding capacity of 3 to 
7 inches. Permeability is slow. Runoff is medium to rapid, 
and the hazard of erosion is moderate to high. Natural 
oe is moderate. Effective rooting depth is moderately 

eep. 

This soil is used for range. Capability unit VIe-5 (15); 
range site, Clayey. 

Climara clay, 9 to 30 percent slopes (CID).—This soil 
has a profile that is similar to that of Climara stony clay, 
15 to 50 percent slopes, but it has less than 0.01 percent 
stones on the surface. It is on rounded ridgetops or in 
small, less sloping areas near the steeper Climara soils. 
The average slope is about 15 percent. 

Included with this soil in mapping are small areas of 
Montara rocky clay loam, severely eroded areas, small 
landslips, and gullied land. 

Runoff is medium, and the hazard of erosion is 
moderate. 
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This soil is used for dryland pasture and range. Capa- 
bility unit [Ve-5 (15) ; range site, Clayey. 


Cortina Series 


The Cortina series consists of somewhat excessively 
drained, very gravelly loams that are underlain by allu- 
vium from mixed sources. These soils are on stream 
benches along major drainageways and have slopes of 
0 to 5 percent. Vegetation, where these soils are not culti- 
vated, is grasses, forbs, brush, and scattered sycamore 
and oak trees. Elevation ranges from /100 to 2,400 feet. 
Average annual rainfall is 16 to 25 inches, and average 
annual temperature is 58° to 60° F. The growing season 1s 
about 250 to 275 days. Cortina soils are associated with the 
Esparto and Yolo soils. 

In a representative profile, the surface layer is pale- 
brown and brown, slightly acid very gravelly loam and 
very gravelly fine sandy loam about 28 inches thick, The 


substratum is pale-brown, slightly acid very gravelly 


pale-brown, 
sandy loam to a depth of 60 inches or more. 

Cortina soils are used mainly for dryland pasture. A 
few areas are used for irrigated prunes. 

Cortina very gravelly loam, 0 to 5 percent slopes 
{CoB).—This nearly level to gently sloping soil is on stream 
benches along major drainageways. It is subject to over- 
flow from adjacent streams. 

Representative profile (100 yards south of Isabel Valley 
Ranch gate on road to China Grade; SW14SEi, sec. 
14,T.78.,R.4E.): 


Ai—O to 8 inches, pale-brown (10YR 6/3) very gravelly loam 
eontaining 60 percent (by volume) medium and fine 
gravel, dark brown (10YR 4/3) moist; massive; hard, 
very friable, nonsticky and nonplastic; common very 
fine roots; many very fine interstitial pores; slightly 
acid (pH 6.5) ; clear, smooth boundary. (8 to 12 inches 


thick.) 

JIAb—8 to 28 inches, brown (10YR 5/8) very gravelly fine 
sandy loam containing 80 percent (by volume) medium 
and fine gravel, dark brown (10YR 8/8) moist; mas- 
sive; slightly hard, very friable, nonsticky and non- 
plastic; many very fine interstitial pores and common 
fine and few medium tubular pores; slightly acid 
(pH 6.5); abrupt, smooth boundary. (20 to 30 inches 
thick. ) 

1IC—28 to 60 inches, pale-brown (10YR 6/3) very gravelly 
sandy loam containing 90 percent (by vohume) medium 
and fine gravel, dark brown (10YR 4/3) moist; mas- 
sive; slightly hard, very friable, nonsticky and non- 
plastic; many very fine interstitial pores, common 
fine tubular pores, and few medium tubular pores; 
slightly acid (pH 6.5). 

The A horizon ranges from brown to grayish brown, pale 
brown, or Hight brownish gray. Reaction is slightly acid to 
neutral in both the A and C horizons, Texture is sandy loam, 
fine sandy loam, or loam, and these horizons are gravelly or 
very gravelly. At a depth of 12 to 40 inches, both the A and C 
horizons are very gravelly sandy loam to very gravelly loam. 
These soils are subject to flooding, washout, or channeling 
about three times every 10 years. 

Included with this soil in mapping are small areas of 
Riverwash and Garretson gravelly loam, and small areas 
that have no gravel in the upper few inches of the surface 
layer. 

This soil has low natural fertility, and available water 
holding capacity is 2.5 to 4 inches. Permeability is rapid. 
Runoff is very slow. Effective rooting depth is very deep, 
but root density is limited by the droughty, very gravelly 
substratum. 


SOIL SURVEY 


This soil is used mostly for dryland pasture, wildlife, 
and recreation. A few areas are used for irrigated prunes. 
Capability units [Vw-4 (14) and VIw-4 (18). 


Cropley Series 


The Cropley series consists of well-drained clays that 
are underlain by alluvium from mixed sources. These soils 
lie on fans and terraces and have slopes of 0 to 9 percent. 
Vegetation, where these soils are not cultivated, is annual 

rasses, perennial grasses, and forbs. Elevation ranges 
from 130 to 1,000 feet. Average annual rainfall is 16 to 
20 inches, and average annual temperature is about 58° to 
60° F. The growing season is about 260 to 275 days. Cropley 
soils are associated with the Clear Lake and Pleasanton 
soils. 

In a representative profile, the surface layer is very dark 
gray, neutral to mildly alkaline clay about 36 inches thick. 
The substratum is a dark grayish-brown, calcareous, 

te a depth of 60 inches or mere 


I +. ] : 
moderately alkaline clay to a di nore. 


. When these soils are dry, deep cracks develop. Slicken- 


sides that intersect are present in the surface layer and in 
the upper part of the substratum. 

Cropley soils are used for irrigated row crops, orchards, 
dryland grain hay, and pasture. 

Cropley clay, 0 to 2 percent slopes (CrA).—This soil 
averages about 1 percent slope and occupies alluvial fans, 

_Representative profile (in a field 0.2 mile south of Foot- 

hill Road from Tennant Avenue intersection and 0.1 mile 
east) : 

Ap—0 to 7 inches, very dark gray (10YR 8/1) clay, black 
(10YR 2/1) moist; weak, medium, subangular blocky 
structure and strong, medium and fine, granular struc- 
ture; very hard, very firm, very sticky and very 
plastic; many very fine roots; many fine and very 
fine interstitial pores and few medium tubular pores; 
neutral (pH 7.0); clear, smooth boundary. (5 to 
10 inches thick.) 

Al1—7 to 14 inches, very dark gray (10YR 8/1) clay, black 
(10YR 2/1) moist; strong, coarse, prismatic struc- 
ture; very hard, very firm, very sticky and very 
plastic; few very fine roots and few coarse woody 
roots; common very fine interstitial pores and few 
fine tubular pores ; small, numerous slickensides on ped 
surfaces; neutral (pH 7.0) ; gradual, wavy boundary. 
(7 to 12 inches thick.) 

Ai2Z—14 to 36 inches, very dark gray (10YR 8/1) to dark-gray 
(10YR 4/1) clay, black (10YR 2/1) and very dark 
gray (10YR 3/1) moist; coarse, strong, prismatic 
structure; very hard, very firm, very sticky and very 
plastic; few fine interstitial pores and fine tubular 
pores; numerous slickensides and pressure cutans on 
ped surfaces; mildiy alkaline (pH 7.5) ; gradual, wavy 
boundary. (15 to 30 inches thick.) 

Cea—36 to 60 inches, dark grayish-brown (2.5¥ 4/2) clay, 
very dark grayish brown (2.5Y 3/2) moist: massive; 
hard, firm, sticky and plastic; many, very fine, inter- 
stitial pores and common, very fine, tubular pores; 
caleareous, moderately alkaline (pH 8.6). 


The A horizon ranges from dark gray to very dark gray 
and nearly black. Texture is typically clay but in places is 
heavy clay loam. Segregated lime is at a depth ranging from 
20 to 60 inches but commonly is at about 36 inches, The © 
horizon is dark grayish brown, grayish brown, or brown. Tex- 
ture is stratified clay and silty clay loam that averages clay 
toa depth of more than 40 inches. When this soil is dry, deep 
eracks develop that range from 4% to 144 inches in width and 
extend te an average depth of 36 inches. 


Included with this soil in mapping are small areas of 
‘Clear Lake clay in low depressions and areas of gravelly 
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clay loam overwash that ranges from 12 to 30 inches in 
thickness. 

The available water holding capacity is 8.5 to 10 inches. 
Permeability is slow. Runoff is very slow, and the erosion 
hazard is none to slight. Fertility is high. Effective root- 
mn depth is very deep. 

his soil is used for irrigated prunes, apricots, pears, 
walnuts, row crops, sugar beets, dryland hay, and pasture. 
Capability unit IIs-5 (14). 

Cropley clay, 2 to 9 percent slopes (CrC).—This soil 
has a profile that is similar to that of Cropley clay, 0 to 2 
percent slopes, but slopes average 6 percent. 

Included with this soil in mapping are soils that have 
a gravelly heavy clay loam or gravelly clay texture in 
the surface layer. 

Runoff is slow to medium, and the hazard of erosion 
is slight to moderate. 

This soil is used for irrigated prunes, pears, apricots, 
walnuts, row crops, dryland hay, and pasture. Capability 
unit IIe-5 (14). 


Diablo Series 


The Diablo series consists of well-drained clays that 
are underlain by fine-grained sandstone at a depth of 26 to 
56 inches. These soils are on the uplands and have slopes 
of 9 to 50 percent. The vegetation, where these soils are 
not cultivated, is annual grasses and a few scattered oak 
trees. Elevation ranges from 400 to 2,000 feet. Average 
annual rainfall is 16 to 20 inches, and average annual 
temperature is 58° to 60° F. The growing season is about 
250 to 275 days. Diablo soils are associated with the Azule 
and Los Osos soils. 

In 2 representative profile (fig. 3), the surface layer is 
very dark gray and dark gray, mildly alkaline and mod- 
erately alkaline clay about 30 inches thick. The substratum 
is olive-gray, calcareous, moderately alkaline clay that 
is underlain at a depth of 40 inches by light olive-gray, 
soft, calcareous, moderately alkaline, fine-grained sand- 


soft, calcareous, moderately alkaline, fine-grained 
sandstone. 

Diablo soils are used for dryland grain hay, pasture, 
and range. 


Diablo clay, 9 to 15 percent slopes (DaD).—This soil is 
on uplands. Average slope is about 12 percent. 

Representative profile (1,400 feet up jeep trail off East 
Fork Coyote Creek toward Rock House Ridge; SWY44NEY 
sec. 31,T.8S.,R.5E.): 


Al1—0 to 2 inches, very dark gray (10YR 3/1) clay, black 
(10YR 2/1) moist; strong, medium and fine, sub- 
angular blocky structure; very hard, very firm, sticky 
and very plastic; common fine roots; many very fine 
interstitial and tubular pores; mildy alkaline (pH 
7.6); clear, smooth boundary. (1 to 3 inches thick.) 

A12—2 to 20 inches, very dark gray (10YR 3/1) clay, black 


(10YR 2/1) moist; strong, coarse, angular blocky 


structure; very hard, very firm, sticky and very 
plastic; few fine and medium roots; many very fine 
interstitial pores and few medium tubular pores; 
common slickensides on ped surfaces, and vertical 
cracks %4 to % inch wide when dry; mildly alkaline 
(pH 7.6); clear, wavy boundary. (5 to 20 inches 
thick.) 

A18ca—20 to 30 inches, dark-gray (5Y 4/1) clay, very dark 
gray (5Y 3/1) moist; strong, coarse, prismatic struc- 
ture; very hard, very firm, sticky and very plastic; 
few medium roots; many very fine interstitial and 


ee 


Figure 3.—Profile of Diablo clay, 9 to 15 percent slopes. 


tubular pores and few medium tubular pores; com- 
mon slickensides on prism surfaces, and vertical 
cracks % to % inch wide when dry; calcareous, mod- 
erately alkaline (pH 8.0); diffuse, wavy boundary, © 
(10 to 18 inches thick.) 

C30 to 40 inches, olive-gray (5Y 5/2) clay, dark olive gray 
(5Y 3/2) moist; moderate, coarse, prismatic struc- 
ture; very hard, very firm, sticky and very plastic; 
few medium and coarse roots; many very fine intersti- 
tial and tubular pores and few medium tubular pores; 
calcareous, moderately alkaline (pH 8.4); diffuse, 
wavy boundary. (10 to 20 inches thick.) 

R—40 inches, light olive-gray, soft, calcareous, fine-grained 
sandstone. 

The A horizon typically is clay but is heavy clay loam or 
silty clay in places. The C horizon in places is grayish brown, 
olive gray, or light olive gray. It is moderately calcareous to 
strongly calcareous and contains lime in soft masses and in 
seams. Lime is typically present in the lower part of the A 
horizon or the upper part of the C horizon, but in some places 
lime occurs at a depth of 10 to 50 inches. When this soil is dry, 
cracks averaging 14 to 144 inches in width develop and extend 
to an average depth of about 40 inches. Depth to bedrock 
ranges from 26 to 56 inches and averages about 40 inches. 


Included with this soil in mapping are small areas of 
Climara clay, Los Osos clay loam, areas where lime is 
absent and the soils have a slightly acid surface layer, 
a few small areas of severely gullied land, and a few small 
landslips. 

The available water holding capacity of this soil is 3 to 
7 inches. Permeability is slow. Runoff is medium to rapid, 
and the hazard of erosion is moderate to high. Fertility 
is high. Effective rooting depth is moderately deep to deep. 
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This Diablo soil is used for dryland grain hay, pasture, 
and range. Capability unit IITe-5 (15) ; range site, Clayey. 

Diablo clay, 30 to 50 percent slopes (DaF}.—This soil 
has a profile similar to that of Diablo clay, 9 to 15 percent 
slopes. 

Trctudea with this soil in mapping are small areas that 
have been subject to moderate to severe sheet erosion, and 
areas where lime is absent. In a few areas are soils that 
have slopes of 15 to 30 percent. 

Runoff is rapid, and the hazard of erosion is high. 

This soil is used for pasture and range, Capability unit 
Vie-5 (15) ; range site, Clayey. 


Esparto Series 


The Esparto series consists of moderately well drained 
loams that are underlain by alluvium from material de- 
rived from sedimentary rocks. They lie on fans and stream 
benches and have slopes of 0 to 9 percent. The vegetation, 
where these soils are not cultivated, is annual grasses, forbs, 


and scattered large oak trees. Elevation ranges from 1,500 
to 2,400 feet. Average annual rainfall is 16 to 25 inches, 
and average annual temperature is 58° to 60° F. The grow- 
ing season is 250 to 275 days. Esparto soils are associated 
with the Gaviota and Yolo soils. 

In representative profile, the surface layer is pale- 
brown, medium acid loam about 14 inches thick. The sub- 
soil is a light brownish-gray and light yellowish-brown, 
shghtly acid and neutral, hight clay leam and silt loam 
about 34 inches thick. The substratum is mottled, brown- 
ish-yellow, neutral. gravelly clay loam to a depth of 60 
inches or more. 

Esparto soils are used for dryland grain hay and pas- 


ture. 
Esparto loam, 0 to 2 percent slopes (EsA}.—This soil 


is level to nearly level. 

Representative profile (in dryland pasture northeast of 
large dam on Isabel Valley Ranch; NW14SEY, sec. 16, T. 
78.,R.4E.): 


Al—0O to 14 inches, pale-brown (10YR 6/3) loam, dark brown 
(10YR 4/3) moist; massive; very hard, friable, non- 
sticky and nonplastic; many very fine roots; many very 
fine, interstitial pores, common fine tubular pores and 
few medium tubular pores; medium acid (pH 6.0); 
clear, wavy boundary. (10 to 16 inches thick.) 

B2t—14 to 28 inches, light brownish-gray (10YR 6/2) light clay 
loam, dark grayish-brown (10YR 4/2) moist; moder- 
ate, medium, subangular blocky structure; very hard, 
friable, sticky and plastic; few very fine roots; many, 
very fine and fine tubular pores, few medium tubular 
pores, and few coarse tubular pores; continuous, thin 
elay films in pores and on ped surfaces; slightly acid 
(pH 6.5); gradual, wavy boundary. (12 to 20 inches 
thick. } 

B38t—28 to 48 inches, light yellowish-brown (10YR 6/4) silt 
loam, yellowish brown (10YR 5/4) moist; many, fine, 
faint, dark-brown (10YR 4/3) mottles; weak, medium, 
subangular blocky structure; very hard, friable, non- 
sticky and nonplastic; many very fine tubular pores; 
common, thin clay films in pores and on ped surfaces; 
neutral (pH 7.0); clear, smooth boundary (18 to 22 
inches thick.) 

IXYC—4& to 60 inches, brownish-yellow (10YR 6/6) gravelly clay 
Yoam (18 percent fine gravel), yellowish brown (10YR 
5/6) moist: many, fine, distinct, light yellowish-brown 
(10¥R 6/4) motiles, yellowish brown (10YR 5/8) 
moist; massive; very hard, friable, sticky and plastic; 
many very fine and fine tubular pores; neutral (pH 
7.9.) 


The A horizon ranges from light brownish gray to pale 
brown, and in a few areas it is grayish brown in the upper few 
inches. Reaction is slightly acid to medium acid and ranges to 
neutral in the B horizon. The B horizon is light brownish gray 
to light yellowish brown. ‘Texture of the B horizon is typically 
light clay loam but ranges to loam or gravelly loam. Mottling 
starts in the lower part of the B horizon, and the contrast in 
colors increases with depth. The C horizon is mottled brownish 
yellow or very pale brown. In a few places lime occurs at a 
depth of more than 40 inches, 


Included with this soil in mapping are small areas of 
penn loam and a few areas that have outcrops of 
rock. 

The available water holding capacity is 10 to 12 inches. 
Permeability is moderately slow. Runoff is very slow, and 
the hazard of erosion is none to slight. This soil is moder- 
ately fertile. Effective rooting depth is very deep. 

This soil is used for dryland grain hay and pasture. 
Capability unit ITIc-1 (15). 

Esparto loam, 2 to 9 percent slopes (EsC).—This soil is 
on small fans that extend into narrow drainageways. Slope 
generally is about 5 percent. Texture is loam, and most 
profiles contain 2 to 38 percent medium and fine gravel. 

Included with this soil in mapping are areas of gravelly 
loam and seepage spots along drainage channels. 

Hazard of erosion is slight to moderate, and runoff is 
slow to medium. 

This soil is used for dryland grain hay and pasture. 
Capability unit [ITe-1 (15). : 


Felton Series 

The Felton series consists of well-drained silt loams that 
are underlain by interbedded shales and sandstone at a 
depth of 20 to 59 inches. These soils lie on uplands and 
have slopes of 15 to 75 percent. Where these soils have not 
been cleared for farming, vegetation is redwood, Douglas- 
fir, and associated hardwoods. Elevation ranges from 500 
to 2,200 feet. Average annual rainfall is 40 to 50 inches, 
and average annual temperature is 55° to 56° F. The grow- 
ing season is about 200 to 250 days. Felton soils are asso- 
Ss with the Ben Lomond, Madonna, and Los Gatos 
soils, 

In a representative profile, the surface layer is brown, 
medium acid silt loam about 2 inches thick. The subsoil is 
brown, light-brown, and light yellowish-brown, medium 
acid and strongly acid clay loam about 37 inches thick. 
The substratum is light yellowish-brown, strongly acid, 
shaly clay loam about 9 inches thick over interbedded shale 
and sandstone. 

Felton soils are used for dryland grain hay, pasture, 
range, timber, Christmas trees, recreation, and watershed. 

Felton silt loam, 50 to 75 percent slopes (FaG}.—This 
very steep soil is on the uplands. 

Representative profile (1.9 miles above Sprig Lake on 
Watsonville Road, 200 yards uphill on old skid trail; 
SWiUNWY, sec. 6, T. 115., R. 3E.) : 

O1—1 inch to 0, leaves, needles, and twigs, some partially de- 
ee abrupt, smooth boundary. (1 to 2 inches 

ick, 

Al—6 to 2 inches, brown (7.5YR 5/2) silt loam, dark brown 
(7.5YR 3/2) moist; moderate, medium, subangular 
blocky structure, parting to medium and fine granular 
structure; slightly hard, friable, nonsticky and non- 
plastic; common very fine roots; many very fine in- 


terstitial and tubular pores; medium acid (pH 6.0); 
clear, smooth boundary. (2 to 6 imches thick.) 
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Bit-—2 to 10 inches, brown (7.5YR 5/2) clay loam, dark brown 
(75¥R 3/2) moist; moderate, medium, subangular 
blocky structure; hard, friable, sticky and plastic; 
common fine roots and few medium roots; many very 
fine interstitial and tubular pores; common thin clay 
films on ped surfaces and in pores; medium acid (pH 
6.0) ; clear, wavy boundary. (4 to 9 inches thick.) 

B2t—10 to 23 inches, light-brown (7.5YR 6/4) clay loam, brown 
(7.5YR 5/4) moist; moderate, medium, subangular 
blocky structure; hard, firm, sticky and plastic; few 
fine roots and many medium and coarse roots; many 
very fine interstitial and tubular pores and few, 
fine, medium, and coarse tubular pores; many thin 
clay films lining pores and on ped surfaces; medium 
acid (pH 6.0) ; clear, wavy boundary. (10 to 14 inches 
thick.) 

B3t—23 to 39 inches, light yellowish-brown (10YR 6/4) clay 
loam, yellowish brown (10YR 5/6) moist; moderate, 
medium, subangular blocky structure; hard, firm, 
sticky and plastic; few medium and coarse roots; 
many very fine interstitial and tubular pores and few 
medium and coarse tubular pores; common, thin clay 
films lining pores and on ped surfaces; strongly acid 
(pHi 5.5) ; gradual, wavy boundary. (10 to 18 inches 
thick.) 

C1—89 to 48 inches, light yellowish-brown (10YR 6/4) shaly 
clay loam, about 25 percent (by volume) shale frag- 
ments 1% to 1 inch in diameter, yellowish brown (10YR 
5/6) moist; weak, medium, subangular blocky struc- 
ture; hard, firm, sticky and plastic; few medium and 
coarse roots; many very fine and fine tubular pores 
and few medium and coarse tubular pores; few 
thin clay films in pores and on ped surfaces; strongly 
acid (pH 5.5); gradual, wavy boundary. (9 to 12 
inches thick.) 

C2—48 inches, interbedded shale and sandstone mixed with 
yellowish-brown (10YR 5/6) clay loam, dark yellow- 
Te ESO (10YR 4/4) moist; massive; strongly acid 

D OD). 


The A horizon commonly is brown or grayish brown, but on 
-coneave slopes it is very dark grayish brown in the upper few 
inches, Texture is silt loam or light silty clay loam. Reaction 
is slightly acid to medium acid in the A horizon. The B horizon 
is brown or light brown in the upper part and‘ ranges to very 
pale brown, light brown, light yellowish brown, and, in a few 
places, pinkish gray in the lower part. Texture is clay loam 
or silty clay loam. Depth to the C2 horizon of soft, fine-grained 
sandstone and shale ranges from 85 to 59 inches. 


Included with this soil in mapping are small areas of 
i Lomond sandy loam and, along ridge crests, Madonna 
oam. 
The available water holding capacity of this soil is 6 to 
10 inches, depending on the depth of the soil. Permeabilit; 


in the subsoil is moderately slow. Runoff is very rapid,. 


and the hazard of erosion 1s very high. Natural fertility 
7 moderate. Effective rooting depth is moderately deep to 
eep. 

This soil is used mainly for timber production, recrea- 
tion, and watershed. It is moderately productive; site 
index averages about 130 (3). Plant competition is 
moderate, equipment limitation is severe, seedling mortal- 
ity is moderate, and windthrow hazard is slight. Capabil- 
ity unit VITe-1 (4). 

Felton silt loam, 15 to 30 percent slopes (Fa£).—This 
soil is on the crests of broad ridges and on footslopes along 
drainageways. Depth to the substratum is 20 to 36 inches. 

Included with this soil in mapping are small areas of 
Maymen rocky fine sandy loam and areas of moderately 
eroded and severely eroded soils. 

Runoff is medium, and hazard of erosion is moderate. 
The available water holding capacity is 4 to 7 inches. The 
effective rooting depth of this soil is moderately deep to 
sandstone. 


Most areas of this soil have been cleared and are used 
for dryland pasture or grain hay. It is well suited to Christ- 
mas tree production. Capability unit I[Ve-1 (4); range 
site, Fine Loamy. . 

Felton silt loam, 30 to 50 percent slopes (FaF).—This 
soil has an average slope of 40 percent. 

Included with this soil in mapping are a few areas of 
Madonna loam and areas that have been subject to mod- 
erate sheet erosion. 

This soil is used mainly for the production of timber. 
A few areas have been cleared and used for range. This 
soil is moderately productive. Site index averages about 
130 (3). Seedling mortality is moderate, and windthrow 
hazard is slight. Because of steep slopés, runoff is rapid 
and the hazard of erosion is high after areas of this soil 
have been logged. Capability unit VIe-1 (4); range site, 
Fine Loamy. 


Garretson Series 


The Garretson series consists of well-drained loams that 
are underlain by alluvium from material derived from 
sedimentary rock. These soils lie on stream benches and 
fans along drainageways and have slopes of 0 to 5 percent. 
The vegetation, where these soils are not cultivated, is 
annual grasses and forbs, and there are a few scattered 
oak trees. Elevation ranges from 200 to 2,000 feet. Average 
annual rainfall is 16 to 25 inches, and average annual 
temperature is 58° to 60° F. The growing season is about 
250 to 275 days. Garretson soils are associated with the 
Hepat; Yolo, and Zamora soils. . 

a representative profile, the surface layer is a grayish- 
brown, neutral loam about 19 inches thick. The substratum 
is a brown, neutral very fine sandy loam that is underlain 
at a depth of 40 inches by stratified sand and gravel. In 
some places the surface layer and substratum are gravelly 
loam to a depth of 60 inches or more. 

Garretson soils are used for irrigated grapes, row crops, 
orchards, dryland grain hay, and pasture. 

Garretson loam, gravel substratum, 0 to 2 percent 
slopes (GaA).—This soil is on stream benches along the 
larger drainageways. 

Representative profile (in walnut grove, 0.6 mile south 
of Coyote, 50 feet north off farm road, and 0.2 mile east, 
off U.S. Highway 101) : 


Ap—0 to 6 inches, grayish-brown (10YR 5/2) loam containing 
about 3 to 5 percent (by volume) gravel, very dark 
grayish brown (10YR 3/2) moist; massive; hard, 
friable, nonsticky and nonplastic; neutral (pH 7.0); 
clear, smooth boundary. (4 to 10 inches thick.) 

A1—6 to 19 inches, grayish-brown (10YR 5/2) loam contain- 
ing about 2 to 3 percent medium and fine gravel (by 
volume), very dark grayish brown (10YR 3/2) moist; 
massive; hard, friable, nonsticky and nonplastic; 
many very fine tubular pores and few medium tubular 
pores; neutral (pH 7.0); clear, smooth boundary. 
(12 to 18 inches thick.) 

C1i—19 to 40 inches, brown (10YR 5/3) very fine sandy loam, 
dark brown (10YR 4/3) moist; massive; hard, fri- 
able, nonsticky and nonplastic; neutral (pH 7.0); 
clear, smooth boundary. (20 to 32 inches thick.) 

IIC2—40 to 60 inches, stratified sands and gravels. 


The A horizon is brown or grayish brown. Texture typically 
is loam but in some places is clay loam. Reaction in the A and 
C horizons is slightly acid or neutral to moderately alkaline. 
The Cli horizon is brown, pale brown, or yellowish brown. 
Texture is dominantly very fine sandy loam or loam but in 
places is gravelly loam, loam, or gravelly clay loam. Clay 
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content of the C1 horizon averages between 18 and 25 percent. 
Depth to stratified sand and gravel is 36 to 60 inches. The 
C1 horizon in places is calcareous below 36 inches. 

Included with this soil in mapping are some areas of 
Cortina very graveily loam and a few areas of soils that 
have a sand and gravel substratum within 20 inches of 
the surface. 

This soil has about 7.5 to 11 inches of available water 
holding capacity, the amount depending on depth to sand 
and gravel. Permeability is moderate in the horizons above 
the very rapidly permeable gravel. Runoff is slow, and the 
hazard of erosion is none to slight. Fertility is moderate. 
Effective rooting depth is very deep. 

This soil is used for irrigated apricots, grapes, prunes, 
row crops, walnuts, and dryland hay and pasture. Capa- 
bility unit I-1 (14) and ITIc-1 (15). 

Garretson gravelly loam, 0 to 5 percent slopes (Gb8).—- 
This soil has a profile that is similar to that of Garretson 
loam, gravel substratum, 0 to 2 percent slopes, but it has 
more slope in places and the texture is gravelly loam or 
gravelly clay loam. This soil is 15 to 30 percent gravel to 
a depth of 60 inches or more. 

Included with this soil in mapping are some areas of 
soils that have slopes of up to 9 percent, and a soil that 
has a dark grayish-brown, granular surface layer formed 
on basic igneous rock alluvium. 

The available water holding capacity is 7 to 8 inches. 
Runoff is very slow to slow, and the hazard of erosion 
is none to slight. 

This soil is used for irrigated apricots, prunes, vine- 
yards, row crops, walnuts, and dryland hay or pasture. 
There is enough gravel present in the surface layer to 
interfere slightly with tillage. Capability unit ITe-1 (14) 
and ITTe-1 (15). 


Gaviota Series 


The Gaviota series consists of well-drained and some- 
what excessively drained loams that are underlain by 
hard sandstone and shale bedrock at a depth of 6 to 20 
inches. These soils are on the uplands and have slopes 
of 5 to 75 percent. The vegetation is annual grasses and 
forbs, oak trees, and brush. Elevation ranges from 500 
to 4,000 feet. Average annual rainfall is 15 te 30 inches, 
and average annual temperature is about 58° to 60° F. 
The growing season is about 200 to 250 days. Gaviota 
soils are associated with the Los Gatos and Vallecitos 
soils. 

In a representative profile, the surface layer is pale- 
brown and light yellowish-brown, slightly acid loam and 

ravelly loam that is about 19 inches thick and is under- 
ain by hard sandstone. There are rock outcrops in some 
areas, and other areas are moderately eroded or severely 
eroded. 

Gaviota soils are used for dryland hay, pasture, and 
range. They are also used for wildlife, recreation, and 
watershed. 

Gaviota loam, 30 to 75 percent slopes (GcG).—This 
steep soil is on the uplands and has slopes that average 
about 60 percent. 

Representative profile (on south-facing hillside above 
Mt. Hamilton Road about 8 miles above Kincaid Road 
intersection at road stake number B~8.70; NW14NW% 
sec. 9,T.95.R.2 E.): 
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A11—0 to 5 inches, pale-brown (10YR 6/3) loam, dark brown 
(10YR 3/3) moist; moderate, medium and fine, granu- 
lar structure; slightly hard, friable, slightly sticky 
and slightly plastic; many very fine roots; many very 
fine interstitial pores, common very fine tubular pores, 
and few medium tubular pores; slightly acid (pH 
6.5); clear wavy boundary. (4 to 6 inches thick.) 

Ai2—5 to 19 inches, light yellowish-brown (10YR 6/4) gravelly 
loam, dark yellowish brown (10YR 3/4) moist; mas- 
sive; slightly hard, friable, nonsticky and nonplastic; 
few very fine roots; many very fine tubular pores 
and few medium tubular pores; slightly acid (pH 
6.5); clear, wavy boundary. (6 to 14 inches thick.) 

R—19 inches, yellowish-brown, hard, fractured sandstone 
bedrock. 

The A horizon is pale brown, light brownish gray, grayish 
brown, brown, or light yellowish brown. Reaction is slightly 
acid to neutral and changes very little with increasing depth. 
Rock fragments in the A12 horizon consist mostly of coarse 
gravel, but some fine to medium gravel and a few stones are 
present in places. Depth to bedrock ranges from 10 to 20 
inches. There is little evidence of sheet erosion, but there 
are occasional shallow gullies. 

Included with this soil in mapping are some areas of 
Vallecitos rocky loam and a few areas of Rock land. 

This somewhat excessively drained soil has low fertility. 
The available water holding capacity is 2 to 3 inches. 
Permeability is moderate. Runoff is rapid to very rapid, 
and the hazard of erosion is high to very high. Effective 
rooting depth is shallow. ; 

This soil is used for range, wildlife, watershed, and 
recreation. Capability unit Vile-8 (15) ; range site, Shal- 
low Loamy. 

Gaviota loam, 5 to 15 percent slopes, eroded 
(GcD2).—This soil has a profile that is similar to that of 
Gaviota loam, 30 to 75 percent slopes, but it is less slop- 
ing. Erosion has removed up to 4 inches of the surface 
layer. The depth to standstone is 6 to 16 inches. 

Included with this soil in mapping are small areas of 
Hillgate silt loam and Pleasanton loam along drainage- 
ways, areas of Vallecitos rocky loam along ridge crests, 
and places where the soils have slopes of up to 20 percent. 

This soil is well drained. Available water holding ca- 
pacity is 1 to 2.5 inches. Runoff is slow to medium, and the 
hazard of erosion is slight to moderate. 

This soil is used for pasture and range. Capability unit 
Vie-8(15) ; range site, Shatlow Loamy,. 

Gaviota loam, 15 te 30 percent slopes (GcE).—This soil 
has a profile that is similar to that of Gaviota loam, 30 
to 75 percent slopes. 

Included with this soil in mapping are areas of Vallecitos 
rocky loam and Rock land. 

Runoff is medium to rapid, and the hazard of erosion is 
moderate te high. 

This soil is used for range. Capability unit VIe-8(15) ; 
range site, Shallow Loamy. 

Gaviota gravelly loam, 30 to 75 percent slopes, eroded 
(GhG2}.—This soil is on uplands and has an average slope 
of 45 percent. The surface layer is gravelly loam; it is 
about 20 percent (by volume) medium and fine gravel. 
Because of sheet erosion, depth tosandstone is 7 to 16 inches. 

Included in mapping with this soil are areas of Vallecitos 
rocky loam that are severely eroded and Rock land. 

This soil is somewhat excessively drained. The available 
water holding capacity is 1 to 2 inches, Natural fertility is 
very low. 

This soil is used for limited range, recreation, and water- 
shed. The brash cover limits the amount of available 
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forage. Many areas have been burned, and they now sup- 
rt scattered brush and a scanty grass cover. Capability 
unit VITe-8(15) ; range site, Shallow Gravelly Loam. 

Gaviota gravelly loam, 30 to 75 percent slopes, 
severely eroded (GhG3).—This soil is on uplands. It has 
a profile that is similar to that of Gaviota loam, 30 to 75 
percent slopes, but erosion has removed 75 percent of the 
surface layer and exposed the gravelly loam subsoil. Depth 
to bedrock is 6 to 10 inches. 

Included with this soil in mapping are some areas of 
Rock Jand and of Vallecitos rocky loam, and areas where 
slopes exceed 75 percent. 

This soil is somewhat excessively drained. The available 
water holding capacity: is about 1 inch. Natural fertility is 
very low. 

This brush-covered soil is used for range, wildlife, recrea- 
tion, and watershed. Capability unit VIIe-8(15); range 
site, Shallow Gravelly Loam. 

Gaviota rocky loam, 5 to 30 percent slopes, eroded 
{GkE2),—This soil is on uplands and has slopes that average 
about 25 percent. Texture is loam or shaly loam. Rock 
outcrops cover 2 to 10 percent of the surface. Because of 
sheet erosion, depth to sandstone is 10 to 17 inches. 

Included with this soil in mapping are some areas of 
Vallecitos loam, and small areas that are severely eroded. 
In the San Antonio and Isabel Valleys, sloping areas of 
this soil are intermingled with fingerlike fans on which 
the Esparto soils are included. 

This soil is well drained. Runoff is slow to medium, and 
the hazard of erosion is slight to moderate. 

This soil is used for range. Capability unit VIe—7 (15) ; 
range site, Shallow Loamy. 

Gaviota-Los Gatos complex, 30 to 50 percent slopes 
(GmF).—This complex consists of about 50 percent Gaviota 
loam, 35 percent Los Gatos gravelly loam, and 15 percent 

-included soils. These soils are on uplands having an annual 
grass-woodland cover. Gaviota soils occupy the ridges and 
nee slopes and Los Gatos soils occupy areas on the north 
slopes. 

The Gaviota soils have a profile similar to that of Gaviota 
loam, 30 to 75 percent slopes. The available water holding 
capacity is 2 to 3 inches. Permeability is moderate. Effec- 
tive rooting depth is 10 to 19 inches. Natural] fertility is low. 

The Los Gatos soils have a profile similar to that of Los 
Gatos gravelly loam, 50 to 75 percent slopes. The available 
water holding capacity is 4 to 7 inches. Permeability is 
moderately slow. Effective rooting depth is 25 to 50 inches. 
Natural fertility is moderate. 

Included with these soils in mapping are some areas of 
Los Osos clay loam and Vallecitos rocky loam. 

- ae on these soils is rapid, and the hazard of erosion is 
high. 

_ ‘These soils are used for range. This complex is in capa- 
bility unit VITe-8 (15). Gaviota soil: range site, Shallow 
Loamy. Los Gatos soil : range site, Loamy. 


Gilroy Series 


The Gilroy series consists of well-drained clay loams 
- that are underlain by basic igneous bedrock at a depth of 
18 to 36 inches. These soils are on uplands and have slopes 
of 5 to 75 percent. The vegetation, where these soils are not 
cultivated, is annual grasses and forbs, oak trees, and 
brush. Elevation ranges from 500 to 2,000 feet. Average 
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annual rainfall is about 20 to 25 inches, and average annual 
temperature is about 58° to 60° F. The growing season is 
about 200 to 250 days. Gilroy soils are associated with the 
Los Gatos, Maymen, and Henneke soils. : 

In a representative profile, the surface layer is a brown, 
medium acid clay loam about 8 inches thick. The subsoil is 
reddish-brown, medium acid clay loam that is underlain at 
21 inches by brown, weathered basic igneous rock. In a few 
places these soils are eroded. : 

Gilroy soils are used for dryland vineyards, hayland, 
pasture, and range. . 

Gilroy clay loam, 30 to 50 percent slopes (GoF).—This 
soil is on well-rounded ridges and steep side slopes in the 
uplands. : ; 

Representative profile (0.4 mile east of Castro Valley 
Ranch gate on hillside northeast of Castro Valley Road; 
NEYWSW4, sec. 18, T.118.,R.4E.): 

Ail—0 to 8 inches, brown (7.5YR 5/4) clay loam containing 
about 5 percent gravel {by volume), dark-brown (7.5 
YR 3/2) moist; moderate, medium and fine, granular 
structure; hard, very friable, sticky and plastic; com- 
mon, very fine roots; many very fine interstitial pores 
and common very fine tubular pores; medium acid 
(pH 6.0) ; clear, wavy boundary. (8 to 10 inches thick.) 

B2t—8 to 21 inches, reddish-brown (5YR 4/3) clay loam 
containing about 5 percent (by volume) gravel, dark 
reddish brown (5YR 8/2) moist; moderate, medium, 
Subangular blocky structure; hard, very friable, 
Sticky and plastic; few very fine roots; many very 
fine interstitial pores and few fine and medium tubu- 
lar pores; common thin clay films on ped surfaces 
and in pores; medium acid (pH 6.0) ; abrupt, irregu- 
Jar boundary. (12 to 26 inches thick. ) 

R—21 inches, brown, metamorphosed basic igneous rock 
(greenstone) with moderately thick clay films and 
black manganese stains on rock surfaces. 

The A horizon typically is brown, but in some places it is 
dark brown, dark reddish brown, or reddish brown. Texture is 
clay loam that commonly contains 5 to 8 percent (by volume) 
medium and fine gravel. The B horizon is generally reddish 
brown, but in some places it is brown or dark brown. Texture 
is clay loam or gravelly clay loam. In a few places the B horizon 
tongues into fracture planes of the bedrock. Soft to hard green- 
stone is at a depth of 20 to 36 inches. 

Included with this soil in mapping are a few areas of 
Los Gatos gravelly loamandsmallareasofclay, 

The available water holding capacity of this soil is 4 
to 7.5 inches. Runoff is rapid, and the hazard of erosion is 
high. Permeability in the subsoil is moderately slow. This 
soil is moderately fertile. Effective rooting depth is mod- 
erately deep. rae 

This soil is used for range. Capability unit VIe-1 (15) ; 
range site, Loamy. . 

Gilroy clay loam, 5 to 30 percent slopes (GoD).—This 
soil is on uplands that have well-rounded ridges and foot- 
slopes. The average slope is about 20 percent. 

Included: with this. soil in mapping--are~‘Los Gatos 
gravelly loam and areas of rock outcrops. 

Runoff on this soil is slow to rapid, and the hazard of 
erosion is slight to high. 

This soil is used for dryland pasture and range. Capa- 


bility unit [Ve-1 (15) ; range site, Loamy. 


Gilroy clay loam, 15 to 30 percent slopes, eroded 
{GoE2).—This soil has a profile that is similar to that of 
Gilroy clay loam, 30 to 50 percent slopes, but is less slop- 
ing. Sheet erosion has removed an average of 2 to 3 inches 
of the surface layer. Depth to basic igneous bedrock is 18 
to 33 inches. 
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Included with this soil in mapping are areas that have 
been subject. to severe rill and sheet erosion and small 
areas of shallow soils. Tillage has mixed the soft, weath- 
ered bedrock with the surface layer and subsoil in a few 
areas. 

Runoff is medium to rapid, and the hazard of erosion is 
moderate to high. 

Most of the acreage of this soil in the past was planted 
to grapes or was used for dryland grain hay, but now most 
of it is used for pasture or range. Capability. unit [Ve-1 
(15) ; range site, Loamy. 

Gilroy clay loam, 50 to 75 percent slopes (GoG).—This 
soil has a profile that is similar to that of Gilroy clay 
loam, 30 to 50 percent slopes, but it is steeper. The surface 
layer is dark brown or dark reddish brown on the north 
slopes. 

Included with this soil in mapping are a few areas of 
Los Gatos gravelly loam and Maymen rocky fine sandy 
loam, areas of rock outcrops, and some places where depth 
to bedrock is 40 to 50 inches. 

Runoff on this soil is very rapid, and the hazard of 
erosion is very high. 

This soil is used for range, wildlife, recreation, and 
watershed, Capability unit VITIe-1 (15); range site, 
Loamy. 


Henneke Series 


The Henneke series consists of somewhat excessively 
drained gravelly clay loams that are underlain by serpen- 
tine bedrock at a depth of 11 to 18 inches. These soils are 
on uplands and have slopes of 30 to 75 percent. The vegeta- 
tion is brush and some Digger pines. Elevation ranges 
from 1,600 to 2,500 feet. Average annual rainfall is 16 
to 20 inches, and average annual temperature is about 
58° to 60° F. The growing season is about 200 to 250 days. 
Henneke soils are associated with the Gaviota, Los Gatos, 
and Vallecitos soils. 

In a representative profile, the surface layer is reddish- 
brown, neutral gravelly clay loam about 1 inch thick. The 
subsoil is dark reddish brown, neutral very gravelly clay 
that is underlain at a depth of 15 inches by serpentine 
bedrock. Rock outcrops are on 2 to 10 percent of the sur- 
face. 

Henneke soils are used mainly for watershed, recreation, 
and wildlife. 

Henneke rocky clay loam, 30 to 75 percent slopes, 
severely eroded (HeG3}.—This soil lies on uplands and has 
slopes that average 60 percent. 

Representative profile (from intersection of Mines and 
Blackbird Valley roads, wp hillside about 200 yards from 
“S” turn on Mines road, in northwest corner of SE1, sec. 
11,7.6S.,R.4E.): 

Al—0O to 1 inch, reddish-brown (5YR 4/3) gravelly clay loam, 
dark reddish brown (5YR 2/2) moist; strong, fine, 
granular structure; slightly hard, very friable, sticky 
and plastic; few very fine, fine, medium, and coarse 
roots; many very fine interstitial pores; neutral (pH 
7.0); Gear, smooth boundary. (1 to 4 inches thick.} 

Bet-—1 to 15 inches, dark reddish-brown (SYR 3/8) very grav- 
‘elly clay containing 55 percent (by volume) medium 
and fine gravel, dark reddish brown (5YR 2/2) moist: 
strong, fine and medium, subangular blocky structure; 
hard, friable, sticky and plastic: few, very fine, me- 
dium, and coarse roots; many very fine interstitial 
and tubular pores and few medium and coarse tubu- 
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lar pores; many moderately thick clay films on ped 
surfaces and in pores; neutral (pH 7.0) ; clear, smooth 
boundary. 

R—15 inches, serpentine rock. 


The A horizon is strong brown or reddish brown. Reaction 
is slightly acid to neutral. Texture is clay loam, gravelly clay 
loam, or loam. The B horizon is slightly acid to neutral. Depth 
to bedrock ranges from 1i to 18 inches. This soil is severely 
eroded. Rock outcrops cover about 2 to 10 percent of the 
surface. ; 


Included with this soil in mapping are small areas of 
Gaviota loam, Vallecitos rocky loam, and Rock land. Also 
included are areas that have less than 30 percent gravel 
throughout the profile. 

The available water holding capacity of this soil is 1 to 
2 inches. Permeability is slow. Runoff is rapid to very 
rapid, and the hazard of erosion is high to very high. 
Natural fertility is low. Effective rooting depth is shallow. 

This soil is used for range, wildlife, recreation, and 
watershed. Capability unit VITe-9 (15); range site, 
Serpentine. 


Hillgate Series 


The Hillgate series consists of well-drained silt loams 
that have developed in alluvial materials from mixed 
sources. These soils are on terraces and have slopes of 2 to 
50 percent. The vegetation, where these soils are not culti- 
vated, is annual grasses, forbs, and scattered oak trees. 
Elevation ranges from 200 to 2,000 feet. Average annual 
rainfall is 16 to 25 inches, and average annual tempera- 
ture is about 58° to 60° F. The growing season is about 
260 to 275 days. Hillgate soils are associated with the 
Azule, Pleasanton, and San Ysidro soils. 

In a representative profile, the surface layer is pale- 
brown and brown, medium acid silt loam about 10 inches 
thick. The subsoil is strong-brown and brownish-yellow, 
medium acid clay and clay loam that are underlain at a 
depth of 40 inches by brownish-yellow, medium acid grav- 
elly clay loam. 

Hillgate soils are used for.irrigated apricots, vineyards, 
prunes, and dryland hay, pasture, and range. 

Hillgate silt loam, 9 to 15 percent slopes, eroded 
{HfD2).—This soil is on terraces. 

Representative profile (from intersection of Church and 
New Avenues, 200 yards east and 200 yards south in field; 
SW1ANW34 sec. 8, T.10S., R.4E.): 

Ap—0 to 5 inches, pale-brown (10¥R 6/3) silt loam, dark 
brown (10YR 4/3) moist; massive; hard, friable, 
nonsticky and nonplastic; many fine and very fine 
roots; many very fine interstitial pores and few very 
fine and fine tubular pores; medium acid (pH 5.8); 
abrupt, smooth boundary. (4 to 7 inches thick.) 

i—5 to 10 inches, brown (10¥R 5/8) silt loam, dark brown 
(10YR 4/3) moist; massive; very hard, friable, non- 
sticky and nonplastic; few very fine roots; many very 
fine interstitial pores, many very fine tubular pores, 
and few medium tubular pores; medium acid (pH 
5.8) ; abrupt, smooth boundary. (4 to 19 inches thick.) 

B2t—10 to 26 inches, strong-brown (7.5YR 5/6) clay, dark 
brown (7.5YR 4/4) moist ; moderate, coarse, prismatic 
structure parting to strong, coarse and medium, ang- 
ular blocky structure; extremely hard, very firm, 
sticky and very plastic; few very fine roots: many 
very fine interstitial pores, common very fine tubular 
pores, and few fine tubular pores: many, moderately 
thick, reddish-brown (SYR 5/4) moist clay films 
on ped surfaces and in pores; medium acid (pH 5.8): 
gradual, wavy boundary. (14 to 24 inches thick.) 
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B3t—26 to 40 inches, brownish-yellow (10YR 6/6) clay loam, 
yellowish brown (10YR 5/4) moist; moderate, coarse, 
angular blocky structure; very hard, firm, sticky and 
very plastic; many very fine interstitial pores, com- 
mon very fine tubular pores, and a few fine tubular 
pores; common, thin, reddish-yellow (7.5YR 6/6), 
strong-brown (7.5YR 5/6), moist clay films on ped 
surfaces and in pores; medium acid (pH 5.8) ; clear, 
smooth boundary. (12 to 20 inches thick.) 

IIC—40 to 60 inches, brownish-yellow (10YR 6/6) gravelly 
clay loam, yellowish brown (10¥R 5/4) moist; weak, 
medium, subangular blocky structure; hard, friable, 
sticky and plastic; many very fine interstitial pores 
and a few very fine and fine tubular pores; few, thin, 
reddish-yellow (7.5YR 6/6), strong-brown (7.5YR 
5/6) moist clay films on ped surfaces and in pores; 
medium acid (pH 5.8). 

The A horizon ranges from pale brown to brown, or grayish 
brown. Reaction is neutral to medium acid. Texture is silt 
loam or fine sandy loam. The B horizon is brown, strong brown, 
or brownish yellow. Texture is clay or gravelly clay and ranges 
to clay loam in the lower part of the B horizon. Depth to the 
one oe horizon averages 10 inches but it ranges from 8 to 

inches. 


Included with this soil in mapping are 40 acres of soils 
along Little Arthur Creek that are underlain by sandstone 
bedrock at a depth of 20 to 40 inches. Also included are 
small areas of Pleasanton gravelly loam and San Ysidro 
loam. Other included areas have a yellowish-red and red- 
dish-brown B horizon or a calcareous substratum. 

‘The available water holding capacity of this soil is 4 to 
7 inches. Permeability is very slow. Runoff is medium, and 
the hazard of erosion is moderate. Natural fertility is low. 
Effective rooting depth is very deep. - 

This soil is used for dryland hay, pasture, and range. 
Caen unit VIe-3 (15) 5 range site, Claypan. 

illgate silt loam, 2 to 9 percent slopes (HfC)—This 
soil is on terraces. It has a profile that is similar to that 
of Hillgate silt loam, 9 to 15 percent slopes, eroded, but 
the surface layer is 20 to 26 inches thick. Erosion is none 
to slight. 

Included with this soil in mapping are small areas of 
Pleasanton gravelly loam and San Ysidro loam. 

Natural fertility of this soil is moderate. Effective root- 
ing depth is very deep. 


This soil is used for irrigated prunes, apricots, and ° 


grapes, and for dryland hay and pasture. Capability unit 
T1le-3 (14). = ean sais 

Hillgate silt loam, 15 to 30 percent slopes, eroded 
(Hf€2)—This soil has a profile that is similar to that of 
Hillgate silt loam, 9 to 15 percent slopes, eroded, but has 
a surface layer 10 to 20 inches thick. 

Included with this soil in mapping are small areas of 
Azule clay loam and areas that have been subject to severe 
sheet and gully erosion. Also included in the San Antonio 
Valley are areas of a soil that is moderately alkaline and 
is calcareous in the substratum. 

Runoff is medium to rapid, and the hazard of erosion is 
moderate to high. 

This soil is used for range. Capability unit VIe-3 (15) ; 
range site, Claypan. 

Hillgate silt loam, 30 to 50 percent slopes, eroded 
{HfF2).—-This soil has a profile that is similar to that of 
Hillgate silt loam, 9 to 15 percent slopes, eroded, but it is 
more sloping and depth to the clay subsoil is 10 to 20 inches. 
Texture of the subsoil ranges from heavy clay loam to 
clay, and in some places it is gravelly. 


Included with this soil in mapping are areas of Azule 
clay loam and small areas that have been subject to severe 
sheet and gully erosion. 

The available water holding capacity is 2 to 4 inches for 
the 10- to 20-inch rooting depth. Runoff is rapid, and the 
hazard of erosion is high. 

This soil is used for range, Capability unit VIIe-1 (15) ; 
range site, Claypan. 


Inks Series 


The Inks series consists of somewhat excessively drained 
gravelly clay loams that are underlain by metamorphosed 
basic igneous bedrock at a depth of 11 to 19 inches. They 
are on uplands and have slopes of 30 to 75 percent. The 
vegetation mainly is brush, but there are a few open areas 
of annual grasses and forbs. Elevation ranges from 200 to 
2,000 feet. Average annual rainfall is 20 to 25 inches, and 
average annual temperature is about 58° to 60° F. The 
growing season is about 200 to 250 days. Inks soils are 
associated with the Los Gatos and Montara soils. 

In a representative prone, the surface layer is brown, 
slightly acid gravelly clay loam about 1 inch thick. In some 
piace it is stony clay loam. The subsoil is dark reddish- 

rown, slightly acid gravelly clay loam that is underlain 
at a depth of 15 inches by hard, shattered metamorphosed 
basalt. 

Inks soils are used for range, wildlife, recreation, and 
watershed. 

Inks rocky clay loam, 50 to 75 percent slopes, eroded 
(InG2).—This soil is on uplands. 8 

Representative profile (near Morgan Hill, about 1 mile 
north of Pigeon Point on road along ridge) : 

A1—0 to 1 inch, brown (7.5YR 5/4) gravelly clay loam, 20 
percent (by volume) gravel, 4% to 1 inch in diameter, 
dark brown (7.5YR 8/2) moist; weak, medium, sub- 
angular blocky structure parting to moderate, fine, 
granular structure; slightly hard, friable, slightly 
sticky and slightly plastic; many very fine roots; 
many very fine interstitial and tubular pores; slightly 
acid (pH 6.5); abrupt, smooth boundary. (1 to 4 
inches thick.) 

B2t—1 to 15 inches, dark reddish-brown (5YR 3/8) gravelly 
clay loam, dark reddish brown (5YR 3/2) moist; mod- 
erate, medium, subangular blocky structure; hard, 
friable, sticky and plastic; few very fine roots; many 
very fine interstitial and tubular pores; continuous 
thin clay films on ped surfaces and in pores; slightly 
acid (pH 6.5); clear, irregular boundary. (11 to 15 
inches thick.) 

R—15 inches, hard metamorphosed basalt. 

The A horizon is brown or dark brown. Reaction is slightly 
acid to neutral and changes little with depth. Texture is 
gravelly loam or gravelly clay loam. Percentage of gravel by 
volume generally is between 20 and 40 percent. The B horizon 
is typically dark reddish brown but in places is brown or dark 
brown. Texture is gravelly clay loam that contains 30 to 40 
percent rock fragments 1 to 6 inches in diameter. Depth to hard 
bedrock ranges from 11 to 19 inches. About 2 to 10 percent of 
the surface is covered by rock outcrops, and variable amounts 
of stones are on the surface. 

Included with this soil in mapping are some areas of 
Montara, rocky clay loam and Henneke rocky clay loam, 
small areas of Rock land, and areas of soils that have steep 
and moderately steep slopes. 

_ The available water holding capacity of this soil is 1 to 
2 inches. Permeability in the subsoil is moderately slow. 


Runoff is very rapid, and the hazard of erosion is very high. 
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Fertility is low. Effective rooting depth is shallow to 
bedrock. 

This soil is used for range, wildlife, and watershed. Ca- 
pability unit VIIe-7 (15) ; range site, Shallow Loamy. 

Inks stony clay loam, 30 to 75 percent slopes, severely 
eroded (IsG3).—This soil is on uplands and has slopes that 
average about 60 percent. Stones and rock outcrops cover 
about 3 to 10 percent of the surface. The surface layer has 
been removed in most places by erosion. Depth to bedrock 
is 11 to 15 inches. 

Included with this soil in mapping are small areas of 
Henneke rocky clay loam and areas of soils that have slopes 
of 15 to 30 percent. 

This soil is used for range, wildlife, recreation, and 
watershed. Capability unit VITe-7 (15) ; range site, Shal- 
low Gravelly Loam. 


Keefers Series 


The Keefers series consists of well-drained clay loams 
that are underlain by alluvium from basic igneous rock. 
These soils lie on old fans and have slopes of 0 to 9 percent. 
The vegetation, where these soils are not cultivated, is 
annual grasses, forbs, and scattered oak trees. Elevation 
ranges from 200 to 800 feet. Average annual rainfall is 
16 to 20 inches, and average annual temperature is 58° to 
60° F. The growing season is 260 to 275 days. Keefers soils 
are associated with the Cropley and Los Robles soils. 

In a representative profile, the surface layer is brown, 
slightly acid clay loam about 12 inches thick. The subsoil 
is reddish-brown and brown, slightly acid to mildly alka- 
line gravelly clay loam, very gravelly clay loam, and 
gravelly clay to a depth of 60 inches or more. 

Keefers soils are used for irrigated row crops, orchards, 
vineyards, pasture,and dryland hay. __ 

Keefers clay loam, 2 to 9 percent slopes, eroded 
(KeC2).—This soil is on smooth, old fans and has slopes 


that average 5 percent. 
Representative profile (off California Avenue, about 20 
feet north and 100 yards east of its intersection with 


Cooledge Avenue) : 


Ap—0 to 5 inches, brown (7.5YR 5/4) clay loam containing 
10 percent (by volume) medium and fine gravel, dark 
reddish brown (5YR 3/3) moist; moderate, medium 
and fine, granular structure; slightiy hard, very fri- 
able, slightly sticky and slightly plastic; few fine and 
medium roots; many fine interstitial and tubular 
pores; slightly acid (pH 6.5) ; clear, smooth boundary. 
(5 to 7 inches thick.) 

Ai—5 to 12 inches, brown (7.5YR 5/4) clay loam containing 
10 percent (by volume) medium and fine gravel, dark 
reddish brown (5YR 3/4) moist; massive; hard, very 
friable, slightly sticky and slightly plastic; few fine 
roots: many very fine interstitial pores and few 
medium tubular pores; slightly acid (pH 6.5); clear, 
wavy boundary. (7 to 9 inches thick.) 

Bit—I12 to 23 inches, reddish-brown (SYR 5/8) gravelly clay 
loam containing 20 percent (by volume) medium and 
fine gravel, dark reddish brown (5YR 3/4) moist; 
moderate, medium, subangular blocky structure: hard, 
very friable, sticky and plastic; few fine and medium 
roots; many very fine interstitial and tubular pores; 
few thin clay films on ped surfaces and in pores: 
slightly acld (pH 6.5) ; clear, wavy boundary. (10 to 12 
inches thick.) 

B2t-—28 te 38 inches, reddish-brown (SYR 4/8) very gravelly 
heavy clay loam containing about 66 percent (by 
yelume) medium and fine gravel, dark reddish brown 
(5YR 3/4) moist; moderate, medium, subangular 


iors 
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blocky structure; hard, friable, sticky and plastic: 
many very fine interstitial and tubular pores; many 
moderately thick clay films on ped surfaces and in 
pores; neutral (pH 7.0); clear, irregular boundary. 
(14 to 18 inches thick.) 

IIB3t—38 to 60 inches, brown (7.5YR 5/4) gravelly clay con- 
taining about 20 percent (by volume) fine gravel, dark 
brown (7.56YR 4/4} moist; massive; very hard, firm, 
sticky and plastic; many very fine interstitial pores; 
common thin clay films Hning pores and coating the 
fine gravel ; some manganese coatings on gravel; mildly 
alkaline (pH 7.5). 

The A horizon is typically brown but in places is dark brown 
or reddish brown. Texture is clay loam, and this horizon con- 
tains up to 15 percent (by volume) medium and fine gravel. 
The B2t horizon is very gravelly heavy clay loam or very 
gravelly clay. The gravel is generally fine but ranges to medium 
or coarse and averages a little more than 50 percent by volume. 
In most areas this soil overlies unrelated gravelly clay or clay 
in the ITB3t or TIC horizons at a depth of 86 to 60 inches. 

Included with this soil in mapping are small seep and 
marsh areas and a few areas of Cropley clay. _ 

‘The available water holding capacity of this soil is 6.5 to 
8 inches. Permeability in the subsoil is slow. Runoff is slow 
to medium, and the hazard of erosion is slight to moderate. 
Natural fertility is moderate. Effective rooting depth is 
very deep, | - 

This soil is used for irrigated row crops, prunes, grapes, 
and walnuts. A few areas are used for dryland pasture or 
grain hay. Capability unit IITe-3 (14). . 

Keefers clay loam, 0 to 2 percent slopes (KeA).—This 
soil lies on smooth, old fans. Hazard of erosion is slight. 

Included with this soil in mapping are small areas of 
Cropley clay and San Ysidro loam, small seep and marsh 
areas, and areas of gravelly clay loam and gravelly loam. 

Runoff is very slow, and water tends to pond during the 
rainy season. The hazard of erosion is none to slight. 

This soil is used for irrigated row crops, prunes, wal- 
nuts, and pasture. A few areas are used for dryland 
pasture or grain hay. Capability unit ITIs-3 (14). 


Landslides 


Landslides (LaF) consists of areas of soils that have moved 
downslope and have an uneven or broken surface as a, re- 
sult of slippage. Soil material is generally fine textured 
and ranges from clay loam to clay. The soil mantle and 
water regime have been disturbed so much that the soil 
characteristics are unpredictable. Landslides occur on 
slopes of 30 to 50 percent and are associated mainly with 
Altamont, Azule, bis 1ara, and Diablo soils, 

This well-drained land type is moderately fertile. Avail- 
able water holding capacity is 5 to 8 inches. Runoff is 
rapid, and the hazard of erosion is high. 

This land type is used for range. Capability unit VITe- 
5(15) ; range site, Clayey. 


Los Gatos Series 


The Los Gatos series consists of well-drained gravelly 
loams that are underlain by metamorphosed shale at a 
depth of 25 to 50 inches. These soils have slopes of 15 to 
75 percent and are on uplands. Vegetation consists mainly 
of oaks that have an understory of brush, grass, and forbs. 
Elevation ranges from 500 to 4,000 feet. Average annual 
rainfall is about 25 to 40 inches, and average temperature 
is about 55° to 56° F. The growing season is 200 to 250 
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days. Los Gatos soils are associated with the Gaviota, 
Gilroy, and Maymen soils. 

In a representative profile, the surface layer is brown, 
slightly acid gravelly loam about 10 inches thick. The sub- 
soil is brown, reddish-brown, and yellowish-brown, me- 
dium acid gravelly clay loam underlain at a depth of 35 
nae by moderately hard, shattered metamorphosed 
shale. 

Los Gatos soils are used for dryland vineyards, hay, 
pasture, range, wildlife, recreation, and watershed. 

Los Gatos gravelly loam, 50 to 75 percent slopes 
{LfG).—This soil is on uplands. 

Representative profile (from Uvas Dam, 0.7 mile north 
on Uvas Road, in road cut 295 feet west on dirt road; 
SWYSEY, sec. 12, T.108.,R.2 E.): 


A11—0 to 3 inches, brown (7.5YR 5/4) gravelly loam contain- 
ing about 15 percent (by volume) medium and fine 
angular gravel, dark brown (7.5YR 3/2) moist; strong, 
medium and fine, granular structure; slightly hard, 
very friable, slightly sticky and slightly plastic; many 
fine and very fine roots; many very fine interstitial 
pores ; slightly acid (ph 6.5) ; clear, smooth boundary. 
(0 to 6 inches thick.) 

A12—3 to 10 inches, brown (7.5YR 5/4) gravelly loam contain- 
ing about 15 percent (by volume) medium and fine 
angular gravel, dark brown (7.5YR 3/3) moist; mod- 
erate, medium, subangular blocky structure; slightly 
hard, friable, slightly sticky and slightly plastic; many 
fine and medium roots and few coarse roots; many 
very fine interstitial pores and few medium and coarse 
tubular pores; slightly acid (pH 6.1); clear, smooth 
boundary. (6 to 10 inches thick.) 

Bit—10 to 16 inches, brown (7.5YR 5/4) gravelly clay loam 
containing about 16 percent medium and fine gravel, 
dark brown (7.5YR 3/2) moist; moderate, medium, 
subangular blocky structure; slightly hard, friable, 
sticky and plastic; common fine and medium roots, 
and few coarse roots; many very fine interstitial and 
tubular pores and few medium and coarse tubular 
pores ; common thin clay films on ped surfaces and in 
pores; medium acid (pH 6.0) ; clear, wavy boundary. 
(5 to 12 inches thick.) 

B2t—16 to 27 inches, reddish-brown (5YR 5/4) gravelly clay 
loam containing about 11 percent medium and fine 
gravel, dark reddish brown (5YR 3/4) moist; medium, 
moderate, subangular blocky structure; hard, friable, 
sticky and plastic; few fine, medium, and coarse roots ; 
many very fine interstitial and tubular pores and few 
medium and coarse tubular pores; continuous thin 
clay films on ped surfaces and in pores; medium acid 
ea ; diffuse, smooth boundary. (8 to 12 inches 

ick. . 

B3t—27 to 35 inches, yellowish-brown (10YR 5/6) gravelly 
clay loam containing about 11 percent medium and 
fine gravel, dark yellowish brown (10YR 4/4) moist; 
magsive; hard, friable, sticky and plastic; few fine, 
medium and coarse pores; many thin clay bridges be- 
tween sand grains and many thin clay films in pores; 
medium acid (pH 6.0); abrupt, irregular boundary. 
(6 to 10 inches thick.) 

R—35 inches, shattered, hard metamorphosed shale rock with 
few clay films along cracks; becomes massive with in- 
creasing depth. 


The A horizon is brown or dark brown. Reaction is slightly 
acid to neutral. Texture is dominantly loam but in places is 
clay loam, and this horizon contains 15 to 20 percent (by vol- 
ume) gravel. The B horizon is brown, strong brown, reddish 
brown, or yellowish brown. The lower part of the B horizon is 
heavy gravelly loam or gravelly clay loam. Depth to hard shale 
rock is 25 to 50 inches. 


Included with this soil in mapping are areas that have 
been subject to moderate sheet erosion; Maymen rocky 
fine sandy loam, generally on south slopes and along ridge 
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ee; and Gilroy clay loam, located mainly along fault 
ines. 

This soil is moderately fertile. Available water holding 
capacity is about 4 to 8 inches, depending on depth to shale. 
Permeability of the subsoil is moderately slow. Runoff is 
very rapid, and the hazard of erosion is very high. Effec- 
tive rooting depth is moderately deep to deep. 

This soil is used mostly for wildlife, recreation, and 
watershed. A few areas are used for range. Capability 
unit VIIe-1 (15) ; range site, Loamy. 

Los Gatos gravelly loam, 15 to 30 percent slopes, 
eroded (\f€2).—This soil is on the uplands, mainly on the 
crests of well-rounded ridges and footslopes. The typical 
slope is about 20 percent. About 2 to 8 inches of the top- 
soil has been removed by sheet and rill erosion. In a few 
small areas the subsoil has been exposed by erosion. 

Included with this soil in mapping are a few areas of 
Maymen rocky fine sandy loam and areas that are severely 
eroded. 

This soil has an available water holding capacity of 
about 4 to 7 inches. Runoff is medium to rapid, and the 
hazard of erosion is moderate to high. The effective root- 
ing depth is moderately deep. 

Most of this soil is used for dryland grain hay, grapes, 
pasture, and range. Capability unit [Ve-1 (15) ; range site, 
Loamy. 

Los Gatos gravelly loam, 30 to 50 percent slope: 
(LfF})—This soil is on uplands and has slopes that average 
about 35 percent. It has a profile that is similar to that of 
Los Gatos gravelly loam, 50 to 75 percent slopes except the 
surface layer generally is dark brown on the north slopes. 

Included with this soil in mapping are some areas of 
Maymen roclry fine sandy loam and Gilroy clay loam, and 
areas of a calcareous soil. 

Runoff is rapid, and the hazard of erosion is high. 

This soil is used for range. Capability unit VIe-1 (15) ; 
range site, Loamy. 

Los Gatos-Gaviota complex, 50 to 75 percent slopes 
{lhG).—This complex consists of about 60 percent Los 
Gatos gravelly loam, 25 percent Gaviota loam, and 15 per- 
cent included soils. These soils are on uplands under a 
cover of grass and woodland. Los Gatos soils are on the 
north slopes. Gaviota soils are on the ridges and south 
slopes. 

ncluded in mapping are areas of Vallecitos rocky loam, 
Los Osos clay loam, and Altamont clay; areas of Rock 
land; areas of soils that have slopes that range to 80 per- 
cent; and areas of soils that have been subject to moderate 
sheet erosion. 

The Los Gatos soils have a profile similar to that of 
Los Gatos gravelly loam, 50 to 75 percent slopes. Permea- 
bility is moderately slow. Available water holding capac- 
ity is 4 to 8 inches. Effective rooting depth is 25 to 50 
inches. Natural fertility is moderate. 

The Gaviota soils have a profile similar to that of Gav- 
iota loam, 30 to 75 percent slopes. Permeability is mod- 
erate. Available water holding capacity is 2 to 3 inches, 
Ln ea rooting depth is 10 to 19 inches. Natural fertility 
is low. 

Both of these soils have very rapid runoff and a very 
high hazard of erosion. 

hese soils are used for range. This complex is in capa- 
bility unit VIIe-8 (15). Los Gatos soil: range site, 
Loamy. Gaviota soil: range site, Shallow Loamy. 
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Los Osos Series 


The Los Osos series consists of well-drained clay loams 
that are underlain by sedimentary rock at a depth of 26 
to 40 inches. These soils have slopes of 15 to 75 percent and 
are on uplands. The vegetation, where these soils are not 
cultivated, is annual grasses and forbs, oak trees, and 
brush. Elevation ranges from 300 to 1,200 feet. Average 
annual rainfall is 16 to 25 inches, and average annual tem- 
perature is about 58° to 60° F. The growing season is about 
200 to 250 days. Los Osos soils are associated with the 
Azule and Los Gatos soils. 

In a representative profile, the surface layer is a dark 
grayish-brown, slightly acid clay loam about 10 inches 
thick. The subsoil is dark-brown, slightly acid clay that is 
underlain at a depth of 36 inches by moderately hard, fine- 
grained sandstone and shale. 

Los Osos soils are used for dryland hay, pasture, and 
range. 

Los Osos clay loam, 15 to 30 percent slopes (loE).— 
This soil is on uplands and has slopes that average about 
20 percent. 

Representative profile (0.7 mile east on Highway 152 
from San Felipe Road, 0.5 mile up old Pacheco Pass Road. 
0.5 mile north on ridge by old corral) : 


A1—0 to 10 inches, dark grayish-brown (10YR 4/2) clay 
loam, very dark grayish brown (10YR 3/2) moist; 
moderate, medium, subangular biocky structure ; hard, 
friable, sticky and plastic; many very fine roots; 
many very fine interstitial pores, common very fine 
tubular pores, and few fine tubular pores; slightly 
acid (pH 6.1); gradual, smooth boundary. (8 to 12 
inches thick.) 

B21t—10 to 28 inches, dark-brown (10X¥R 4/3) clay, very 
dark grayish brown (10YR 3/2) moist; strong, med- 
ium and coarse, subangular blocky structure; hard, 
friable, sticky and plastic; few very fine roots; many 
very fine interstitial and tubular pores; many thin 
clay films on ped surfaces and in pores; slightly 
acid (pH 6.5) ; clear, wavy boundary. (9 to 14 inches 
thick.) 

B22t—23 to 36 inches, dark-brown (10YR 4/3) clay, dark 
brown (10YR 3/3) moist; weak, coarse, subangular 
blocky structure; very hard, firm, sticky and plastic; 
few very fine roots; common fine tubular pores; con- 
tinucus thin clay films on ped surfaces and in pores; 
slightly acid (pH 6.5); clear, wavy boundary. (9 to 
14 inches thick.) 

R—36 inches, yellowish-brown, moderately hard, fine-grained 
‘sandstone and shale. 


The A horizon is grayish brown or dark grayish brown. 
Reaction is neutral to medium acid. Texture is typically clay 
loam but ranges to loam. The B horizon is brown, dark brown, 
or yellowish brown. Texture is heavy clay loam or clay. Reac- 
tion is slightly acid to neutral. Depth to parent -bedrock 
ranges from 26 to 40 inches. Lime is present in seams of the 
bedrock in a few places. 

Included with this soil in mapping are some areas of 
Gaviota loam and Los Gatos gravelly loam, areas of rock 
outcrop, and areas that are moderately eroded to severely 
eroded. 

Available water holding capacity is 4 to 8 inches, de- 
pending on depth to bedrock. Permeability in the subsoil 
is slow. Runoff is medium to rapid, and the hazard of 
erosion is moderate to high. This soil is highly fertile. 
Effective reoting depth is moderately deep. 
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This soil is used for dryland hay, pasture, and ranga 
Capability unit IVe-8 (15); range site, Fine Loamy. 

Los Osos clay loam, 30 to 50 percent slopes (loF).— 
This soil lies on uplands. The slopes are generally com- 
plex and average about 40 percent. ; 

Included with this soil in mapping are areas of Diablo 
clay and areas that have been subject to moderate to severe 
sheet erosion. 

Runoff is rapid, and the hazard of erosion is high. 

This soil is used for range. Capability unit VIe-3 (15) ; 
range site, Fine Loamy. 

Les Osos clay loam, 50 to 75 percent slopes (LoG).— 
This soil is on uplands. The slopes are generally complex 
and average about 55 percent. Vegetation on the northerly 
slopes consists of oak trees that have an understory of 
brush, grasses, and forbs. On the southerly slopes are 
mostly open stands of grasses and forbs. 

Included with this soil in mapping are small areas of 
Altamont clay and San Benito clay loam, areas of Rock 
land, and areas that have been subject to moderate to severe 
sheet erosion. 
acta is very rapid, and the hazard of erosion is very 

igh. 

This soil is used for range. Capability unit VITe-1 
(15) ; range site, Fine Loamy. 


Los Robles Series 


The Los Robles series consists of well-drained clay loams 
that are underlain by stratified basic igneous rock alluvium. 
These soils are on alluvial fans and have slopes of 0 to 9 
percent. Vegetation, where these soils are not cultivated, 
isannual grasses, forbs and scattered large oak trees. Eleva- 
tion ranges from 200 to 1,000 feet. Average annual rainfall 
is 16 to 20 inches, and average annual temperature is 58° 
to 60° F. The growing season is about 260 to 275 days. Los 
Robles soils are associated with the Cropley and Keefers 
soils. 

In a representative profile, the surface layer is dark- 
brown neutral clay loam about 9 inches thick. The subsoil 
is dark-brown and brown, neutral clay loam and gravelly 
elay loam that.is underlain at a depth of 58 inches by 
yellowish-brown, neutral gravelly fine sandy clay loam. 

Los Robles soils are used for irrigated row crops, 
orchards, vineyards, dryland hay, and pasture. 

_ Los Robles clay loam, 0 to 2 percent slopes (LrA).— 
This soil is on smooth fans. 

Representative profile (about 1,000 feet north on Turlock 
Avenue from intersection with Fitzgerald Road, in prune 
orchard about 12 tree rows south from driveway and 6 
tree rows east from loading area) : 

Apl—€ to 5 Inches, dark-brown (7.5YR 4/2) clay loam, dark 
brown (7.5YR 3/2) moist; massive; slightly hard, 
very friable, sticky and plastic: many very fine roots; 
many very fine interstitial pores; neutral (pH 7.0); 
abrupt, smocth boundary. (4 to 6 inches thick.) 

ApZ—5 te 9 inches, dark-brown (7.5YR 4/2) clay leam, dark 

rewn (7.5YR 3/2) moist; massive; slightly hard, very 
friable, sticky and plastic; common very fine roots; 
many very fine interstitial and tubular pores and few 
medium tubular pores; neutral (pH 7.0}; clear, wavy 
boundary. (4 to 6 inches thick.} 

Bit—9 to 14 inches, dark-brown (7.5¥R 4/2) clay loam con- 
taining 8 percent (by volume} medium and the gravel, 
dark brown (7.5YR 3/2) moist; moderate, medium, 
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subangular blocky structure; hard, friable, sticky and 
plastic ; few very fine roots ; many very fine interstitial 
and tubular pores and few fine and medium tubular 
pores; common thin clay films on ped surfaces and in 
pores; neutral (pH 7.0); clear, wavy boundary. (4 
to 8 inches thick. ) 

B2t—14 to 28 inches, dark-brown (10YR 4/8) gravelly clay 
loam containing about 15 percent (by volume) fine 
gravel, dark brown (10YR 3/3) moist; moderate, 
medium, subangular blocky structure; hard, friable, 
sticky and plastic; few fine roots; many very fine 
interstitial and tubular pores and few medium tubular 
pores; continuous thin clay films on ped surfaces and 
in pores; neutral (pH 7.0); clear, wavy boundary. 
(12 to 16 inches thick.) 

B3t—28 to 58 inches, brown (10YR 5/3) gravelly clay loam 
containing about 20 percent (by volume) fine gravel, 
dark brown (10YR 4/3) moist; weak, medium, sub- 
angular blocky structure; hard, friable, sticky and 
plastic; common thin clay films on ped surfaces and in 
pores; neutral (pH 7.0); clear, wavy boundary. (20 
to 30 inches thick.) 

C—58 to 60 inches, yellowish-brown (10YR 5/4) gravelly fine 
sandy clay loam containing about 40 percent (by 
volume) fine gravel, dark yellowish brown (10YR 4/4) 
moist; massive; slightly hard, friable, sticky and 
plastic; many very fine interstitial and tubular pores; 
neutral (pH 7.0). 

The A horizon is commonly dark brown or brown but ranges 
to dark grayish brown. It contains less than 1.2 percent organic 
matter below a depth of 5 inches. Reaction is slightly acid to 
neutral, The B horizon is dark-brown to brown clay loam 
containing 5 to 45 percent gravel, and content of gravel in- 
creases with depth. There is a slight increase in the content of 
aio the B horizon. Reaction is slightly acid to mildly 
alkaline. 


Included with this soil in mapping are some areas of 
Cropley clay and Keefers clay loam, small areas of gravelly 
loam, and some seep areas. 

The available water holding capacity is about 9 to 11 
inches. Runoff is very slow, and the hazard of erosion is 
none to slight. Permeability in the subsoil is moderately 
oe Fertility is high. Effective rooting depth is very 

eep. 
- This soil is used for irrigated row crops, apricots, dry- 
land hay, and pasture. Capability unit I-3 (14). 

Los Robles clay loam, 2 to 9 percent slopes {irC).— 
This soil is on small alluvial fans that extend up into 
narrow drainageways. The average slope is about 5 percent. 

Included with this soil in mapping are small areas of 
Cropley clay, stringers of gravelly clay loam, and soils 
that developed from serpentine rock alluvium. 

Runoff is slow to medium, and the hazard of erosion is 
slight to moderate. 

This soil is used for Sas ict prunes, row crops, grapes, 
apricots, walnuts, dryland hay, and pasture. Pe abt ity 
unit IIe-1 (14). 


Madonna Series 


The Madonna series consists of well-drained loams that 
are underlain by sedimentary bedrock at a depth of 20 to 
28 inches. These soils have slopes of 15 to 75 percent and lie 
on uplands. The vegetation, where these soils are not culti- 
vated, is oak trees, some brush, grasses, and forbs. Eleva- 
tion ranges from 1,500 to 3,500 feet. Average annual rain- 
‘fall is 35 to 50 inches, and average annual temperature is 
about 55° to 56° F. The growing season is about 200 to 250 
days. Madonna soils are associated with the Maymen, 
Ben Lomond, and Los Gatos soils. 
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In a representative profile, the surface layer is pale- 
brown, medium acid loam about 7 inches thick. The subsoil 
is brown, medium acid loam. At a depth of 25 inches is 
light yellowish-brown, a ney acid sandstone. 

Madonna soils are used for dryland hay, pasture, range, 
recreation, and watershed. . 

Madonna loam, 30 to 50 percent slopes (MbF).—This 
soil is on uplands and has slopes that average about 35 
percent. . . 

Representative profile (on west-facing slope 50 feet 
from intersection of old Watsonville Road, just below 
fence in the southeast corner; NWIANW), sec. 21, T. 10 
S., R.2E.): 

A1—O to 7 inches, pale-brown (10YR 6/8) loam, dark brown 
(10Y¥R 4/3) moist; moderate, medium and fine, granu- 
lar structure; hard, friable, nonsticky and nonplastic ; 
many very fine roots; many very fine interstitial and 
tubular pores; medium acid (pH 5.6); clear, wavy 
boundary. (8 to 10 inches thick.) 

B2—7 to 25 inches, brown (10YR 5/38) loam, dark brown (10YR 
4/8) moist; weak, medium, subangular blocky struc- 
ture; hard, friable, nonsticky and nonplastic ; few very 
fine roots; many very fine interstitial and tubular 
pores and few medium tubular pores; medium acid 
(pH 5.6); clear, wavy boundary. (12 to 18 inches 


thick.) 
R—25 inches, light yellowish-brown (10YR 6/4), strongly acid 
sandstone. 


The A horizon generally is pale brown, light brownish gray, 
or brown, In a few areas, however, it is grayish brown in the 
upper 4 inches. Texture is loam, light loam, or fine sandy loam. 
The B horizon is pale brown, brown, light yellowish brown, 
or very pale brown. Texture is loam, light loam, or fine sandy 
loam. Reaction is medium acid to strongly acid. Depth to the 
strongly acid hard sandstone bedrock ranges from 20 to 28 
inches. 

Included with this soil in mapping are small areas of 
Maymen rocky fine sandy loam along the ridge crests, 
small! areas that have been subject to moderate to severe 
sheet erosion, and areas of rock outcrop. 

The available water holding capacity of this soil is about 
8 to 5 inches. Permeability is moderate. Runoff is rapid, 
and the hazard of erosion is high. Natural fertility is 
moderate. Effective rooting depth is moderately deep to 
bedrock. 

This soil is used for range, recreation, and watershed. 
Capability unit VIe-8 (4) ; range site, Loamy. 

Madonna loam, 15 to 30 percent slopes (MbE).—This 
soil is on uplands, mainly on top of the round, broad 
ridges or on footslopes. 

Included with this soil in mapping are some areas that 
have been subject to moderate and severe sheet erosion, and 
areas of rock outcrop. 

Runoff is medium to rapid. The hazard of erosion is 
moderate to high. 

This soil is used for dryland grain hay, pasture, and 
range. Capability unit [Ve-8 (4) ; range site, Loamy. 

Madonna loam, 50 to 75 percent slopes (MbG).—This 
soil has very steep slopes that average about 55 percent. 

Included with this soil in mapping are some areas of 
Los Gatos gravelly loam, Maymen rocky fine sandy loam, 
and Rock land. 

Runoff is very rapid. The hazard of erosion is very high. 

This soil has limited use for range. It is used for recrea- 
tion and watershed. Capability unit VITe-8 (4); range 
site, Loamy. 
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Maxwell Series 


The Maxwell series consists of moderately well drained 
clays that are underlain by serpentine alluvium. These 
soils are on alluvial fans and have slopes of 0 to 5 percent. 
The vegetation, where these soils are not cultivated, is 
annual grasses and scattered oaks. Elevation ranges from 
200 to 1,000 feet. Average annual rainfall is 16 to 20 inches, 
and average annual temperature is 58° to 60° F. The 
growing season is about 260 to 275 days. Maxwell soils 
are associated with the Climara and Montara soils. 

In a representative profile, the surface layer is very dark 
gray, neutral and mildly alkaline clay about 25 inches 
thick. The next layer is dark-gray, moderately alkaline 
clay that is underlain at a depth of 46 inches by dark 
grayish-brown, calcareous, moderately alkaline gravelly 
clay loam that extends to a depth of 60 inches or more. 
When these soils are dry, deep cracks develop in the sur- 
face layer and in the upper part of the substratum. 

Maxwell soils are used for irrigated orchards, dryland 
grain hay, and pasture. 

Maxwell clay, 0 to 5 percent slopes (McB8).—This soil 
is on alluvial fans. 

Representative profile (in field by fence corner on south 
side of road, 1,400 feet west on Llagas Avenue from inter- 
section with Orchard Avenue) : 

Ap—0 to 7 inches, very dark gray (10YR 8/1) clay, black 
(10YR 2/1) moist; strong, medium and fine, granu- 
lar structure; very hard, very firm, sticky and very 
plastic; many very fine roots; many very fine inter- 
stitial pores; neutral (pH 7.0) ; abrupt, smooth bound- 
ary. (4 to 10 inches thick.) 

A1l—7 to 25 inches, very dark gray (10YR 3/1) clay, black 
(10YR 2/1) moist; moderate, coarse, prismatic struc- 
ture; very hard, very firm, sticky and very plastic; 
few very fine roots; many very fine interstitial pores ; 
common fine and medium slickensides ; mildly alkaline 
(pH 7.5); clear, wavy boundary. (20 to 30 inches 
thick.) 

C1—25 to 46 inches, dark-gray (10YR 4/1) clay, very dark 
gray (10YR 3/1) moist; massive; hard, firm, sticky 
and very plastic; many very fine interstitial and tubu- 
lar pores; common fine and medium slickensides; 
moderately alkaline (pH 8.0) ; clear, smooth boundary. 
(12 to 24 inches thick.) 

C2—46 to €0 inches, dark grayish-brown (2.5Y 4/2) gravelly 
clay loam, very dark grayish brown (2.5Y 3/2) moist: 
massive; hard, friable, sticky and plastic; many very 
fine interstitial and tubular pores; calcareous, mod- 
erately alkaline (pH 8.0). 


The A horizon is dark gray or very dark gray. Reaction is 
neutral to mildly alkaline. Depth to lime ranges from 24 to 
48 inches. When the soil is dry, deep cracks develop that aver- 
age from % to 144 inches in width in the A horizon and in 
the upper part of the C horizon. 

Included with this soil in mapping are small areas of 
gravelly clay texture and a few areas of buried soils that 
have characteristics similar to those of the Hillgate and 
Pleasanton soils, 

The available water holding capacity of this soil is 8 to 
10 inches. Permeability is slow. Runoff is very slow to 
slow, and the hazard of erosion is none to slight. This soil 
has low natural fertility because of an unfavorable calcium- 
magnesium ratio. Effective rooting depth is very deep. 

This soil is used for irrigated prunes, dryland grain hay, 
and pasture. Capability unit TVs-9 (14). 
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Maymen Series 


The Maymen series consists of somewhat excessively 
drained fine sandy loams that are underlain by sedimentary 
rock at a depth of 11 to 19 inches. These soils lie on up- 
lands and have slopes of 15 to 75 percent. Vegetation is 
mainly brush or hardwoods that have an understory of 
dense brush. Elevation ranges from 1,600 to 4,000 feet. 
Average annual rainfall is 30 to 50 inches, and average 
annual temperature is 55° to 56° F. The growing season 
is about 200 to 250 days. Maymen soils are associated with 
the Los Gatos and Madonna soils. 

In a representative profile, the surface layer is brown, 
medium acid fine sandy loam about 3 inches thick. The 
subsoil is light-brown, strongly acid fine sandy loam that 
is underlain at a depth of 14 inches by very pale brown, 
strongly acid, hard, fractured sandstone. In some areas 
rock outcrops cover 5 to 10 percent of the surface. _ 

Maymen soils are used for range, wildlife, recreation, 
and watershed. 

Maymen rocky fine sandy loam, 50 to 75 percent 
slopes, eroded (MfG2)—This soil is on uplands and has 
slopes that average about 60 percent. 

Representative profile (on ridge between Eastman and 
Murphy Canyons, 2 miles east of Mt. Madonna Road; 
SW14SW\, sec. 15, T.10S8.,R.2E.): 

01—1 inch to 0, undecomposed leaves, pine needles, and twigs; 
abrupt, smooth boundary. (1 to 2 incheg thick.) 

Ai—O to 3 inches, brown (10YR 5/8) fine sandy loam, dark 
brown (10YR 3/8) moist; moderate, fine, granular 
structure ; soft, very friable, nonsticky and nonplastic; 
few fine and very fine roots; many very fine intersti- 
tial pores; medium acid (pH 5.6); abrupt, smooth 
boundary. (1 to 4 inches thick.) 

B2—8 to 14 inches, light-brown (7.5YR 6/4) fine sandy loam, 
brown (7.5YR 5/4) moist ; weak, medium and fine, sub- 
angular blocky structure; soft, very friable, nonsticky 
and nonplastic; few, fine, medium, and coarse roots; 
many very fine interstitial pores and few medium and 
fine tubular pores; strongly acid (pH 6.1); clear, 
wavy boundary. (10 to 15 inches thick.) 

R—14 inches, very pale brown, strongly acid, hard, fractured 
sandstone. 


The A horizon is brown, pale brown, or yellowish brown. 
Reaction is medium acid to strongly acid, Texture is fine sandy 
loam, loam, or sandy loam. About 5 to 10 percent of the surface 
is rock outcrops. Depth te sandstone or shaie ranges from 11 
to 19 inches, 

Included with this soil in mapping are some areas of Los 
Gatos gravelly loam, small areas of Rock land, and a few 
areas that have slopes ranging to 80 percent. 

This soil has an available water holding capacity of 1 
to 3 inches. Permeability is moderately rapid. Runoff is 
very rapid, and the hazard of erosion is moderate or severe. 
Effective rooting depth is shallow. Fertility is low. 

This soil is used for wildlife, recreation, and watershed. 
Vegetation is mostly brush, but there are a few trees near 
the draimage channels or on north slopes. Capability unit 
Vile-7 (15) ; range site, Shallow Gravelly Loam. 

Maymen fine sandy loam, 15 te 50 percent slopes, 
eroded (Mef2).—This soil is along ridgetops and has an 
average slope of about 35 percent. Rock outcrops cover 
less than 5 percent of the surface. 

Included with this soil in mapping are small areas of 
Ben Lomond fine sandy loam and Madonna loam. 
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The available water holding capacity of this soil is 1 to 
3 inches. Runoff is medium to rapid, and the hazard of ero- 
sion is high. Effective rooting depth is 13 to 19 inches. 

This soil is used mainly for limited range, wildlife, and 
watershed, A. few acres on the lesser slopes have been cul- 
tivated to grain hay. A number of summer cabins and 
mountain homes have been built on this soil. Capability 
unit VITe-8 (15); range site, Shallow Gravelly Loam. 


Montara Series 


The Montara series consists of somewhat erceegherd 
drained clay loams that are underlain by serpentine bed- 
rock at a depth of 10 to 16 inches. These soils are on up- 
lands and have slopes of 15 to 50 percent. Vegetation is 
annual grasses, forbs, and scattered dwarf oaks and Dig- 
ger pines. Elevation ranges from 800 to 3,000 feet. Average 
annual rainfall is 16 to 25 inches, and average annual 
temperature is 58° to 60° F. The growing season is 200 to 
275 days. Montara soils are associated with the Azule, 
Climara, and Inks soils. 

In a representative profile, the soil is dark gray and very 
dark gray, moderately alkaline clay loam about 13 inches 
thick that is underlain by greenish gray serpentine bed- 
rock. Rock outcrops cover 5 to 10 percent of. the surface. 

Montara soils are used mainly for range, wildlife, rec- 
reation, and watershed. 

Montara rocky clay loam, 15 to 50 percent slopes, 
eroded (MwF2).—This soil is on broad, well-rounded ridges 
of the uplands. Average slope is about 30 percent. 

Representative profile (in road cut 0.5 mile north of 
Pigeon Point; T.8S.,R.3E.): 

All—0O to 2 inches, dark-gray (10YR 4/1) clay loam, black 
(10YR 2/1) moist; moderate, fine and medium, gran- 
ular structure; hard, friable, sticky and plastic; few 
fine roots; many fine and very fine tubular pores; 
moderately alkaline (pH 8.0); clear, wavy boundary. 
(0 to 2 inches thick. ) 

A12—2 to 6 inches, very dark gray (10YR 3/1) clay loam, 
black (10XYR 2/1) moist; moderate, medium, sub- 
angular blocky structure; hard, very friable, sticky 
and plastic; common, very fine roots; many very fine 
and fine tubular pores; moderately alkaline (pH 8.0) ; 
clear, wavy boundary. (4 to 6 inches thick.) 

A13—6 to 13 inches, very dark gray (10YR 3/1) clay loam, 
black (10YR 2/1). moist; moderate, fine, subangular 
blocky structure; hard, friable, sticky and plastic; 
few very fine roots; common fine and very fine tubu- 
lar pores; moderately alkaline (pH 8.0); abrupt, ir- 


regular boundary. (6 to 8 inches thick.) 
R—13 inches, greenish-gray serpentine rock. 


The A horizon is dark gray to very dark gray. Five to 10 
percent of the surface is covered by rock outcrops. Depth to 
rock is 10 to 16 inches. Reaction is neutral to moderately 
alkaline and changes little with increasing depth. 

Included with this soil in mapping are areas of Inks 
rocky clay loam and Rock Jand and areas of soils that are 
clay throughout the profile. 

Available water holding capacity is 2 to 3 inches. Per- 
meability is moderately slow. Runoff is medium to rapid, 
and the hazard of erosion is moderate to high. Fertility 
is low because of an unfavorable calcium-magnesium ratio. 
Effective rooting depth is shallow to bedrock. 

This soil is used for range, wildlife, recreation, and 
watershed. Capability unit VIIe-9 (15); range site, 
Serpentine. 
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Pacheco Series 


The Pacheco series consists of poorly drained clay loams 
that are underlain by sedimentary alluvium. These soils 
are on low alluvial plains and have slopes of less than 2 
percent. The vegetation, where these soils are not culti- 
vated, is annual grasses and forbs. Elevation ranges from 
150 to 300 feet. Average annual rainfall is 16 to 20 inches, 
and average annual. temperature is 58° to 60° F. The 
growing season is 250 to 275 days. Pacheco soils are asso- 
ciated with the Clear Lake, Yolo, and Willows soils. 

In a representative profile, the surface layer is grayish- 
brown, moderately alkaline clay loam about 16 inches 
thick. In some places the surface layer is fine sandy loam 
or silt loam. The surface layer is underlain by mottled, 
light-gray, moderately alkaline loam and very fine sandy 
loam to a depth of more than 60 inches. In places the 
substratum is gravelly. The profile is calcareous in the 
lower part. 

Pacheco soils are used for irrigated sugar beets, row 
crops, orchards, pasture, and hay. 

Pacheco clay loam (Pd).—This soil is level and is in low 
positions on the alluvial plains. Average slope is less than 
2 percent. 


Representative profile (in a field 0.1 mile west of pump 
number 1 on Taix Company ranch) : 


Ap—0 to 7 inches, grayish-brown (10YR 5/2) clay loam, very 
dark grayish brown (10YR 8/2): moist; moderate, 
fine, granular structure; hard, friable, sticky and 
plastic; many fine interstitial pores and many fine 
tubular pores; moderately alkaline (pH 8.0); clear, 
smooth boundary. (6 to 8 inches thick.) 

Al—7 .to 16 inches, grayish-brown (10YR 5/2) clay loam, 
very dark grayish brown (10YR 8/2) moist; mod- 
erate, medium, subangular blocky structure; hard, 
friable, sticky and plastic; many fine interstitial and 
tubular pores; moderately alkaline (pH 8.0); clear, 
smooth boundary. (8 to 10 inches thick. ) 

Cig—16 to 35 inches, light-gray (10YR 6/1) loam, gray (10YR 
5/1) moist; many, fine, distinct, brown (10YR 5/8) 
mottles, dark brown (10YR 4/3) moist; massive; 
hard, friable, nonsticky and nonplastic; moderately 
alkaline (pH 8.3) ; clear, smooth boundary. (18 to 25 
inches thick. ; 

C2g—35 to 60 inches, light-gray (10YR 6/1) very fine sandy 
loam, gray (10YR 5/1) moist; many, coarse, distinct, 
brown (10YR 5/3) mottles, dark brown (10YR 3/3) 
moist; massive; hard, friable, nonsticky and nonplas- 
£0) slightly calcareous, moderately. alkaline (pH 


‘The A horizon is grayish brown to dark gray. Reaction is 
mildly alkaline to moderately alkaline. Texture is clay loam 
or silty clay loam. Structure is fine or medium granular or 
subangular blocky. The C horizon is light brownish gray, light 
gray, or gray and contains common to many mottles. It is 
Stratified sandy loam to silty clay loam that averages between 10 
and 40 percent clay and more than 15 percent sand. Mottling 
is generally present at an average depth of slightly more than - 
16 inches. 

Included with this soil in mapping are small areas of 
Clear Lake clay and of soils similar to the Pacheco soils 
that are calcareous in the surface layer. 

The available water holding capacity is 9 to 11 inches. 
Permeability is moderate. Runoff is very slow, and this 
soil is flooded about twice every 10 years. The hazard of 
erosion is none to slight. Fertility is moderate. Effective 
rooting depth is restricted to a depth of 36 to 50 inches 
by a seasonal water table. 
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This soil is used for irrigated row crops, pears, and sugar 
beets. Capability unit IITw-2 (14). 

Pacheco fine sandy loam (Pa}.—This soil is in low posi- 
tions southeast of Gilroy. The surface layer is grayish 
brown and in places is sandy loam or silt loam. 

Included with this soil in mapping are small areas of 
Clear Lake clay and small spots where neutral salts have 
accumulated. Along Carnadero Creek, east of Miller rail- 
road siding, about 100 acres of this soil has a muck 
substratum. 

Available water holding capacity is about 9 to 11 inches. 
This soil is subject to flooding about twice every 10 years. 

This soil is used for irrigated row crops, pears, and 
sugar beets. Capability unit IIw-2 (14). 

Pacheco silt loam, drained (Pb).—This soil has a pro- 
file that is similar to that of Pacheco clay loam, but the 
surface layer is silt loam. 

Included with this soil in mapping are small areas of 
Yolo loam and Garretson gravelly loam. 

Available water holding capacity is 9 to 11 inches. The 
effective rooting depth is more than 60 inches, because the 
water table that existed during soil development has been 
lowered by irrigation pumping. This soil is flooded about 
once every 25 years, 

This soil is used for irrigated row crops, sugar beets, 
cherries, prunes, walnuts, hay, and pasture. Capability 
unit I-1 (14). 

Pacheco clay loam, gravelly substratum (Pe).—This 
soil occurs as gravelly stringers that are intermingled with 
Pacheco and Campbell soils. The surface layer commonly 
is grayish brown or dark gray but in places is loam, clay 
loam, or gravelly clay loam. The water table generally is 
below a depth of 5 feet as a result of pumping for irriga- 
tion. The substratum, below a depth of 36 to 40 inches, is 
stratified sand and gravel. 

Included with this soil in mapping are small areas that 
have sand and gravel within 20 inches of the surface, and 
a few areas of pale brown loam overwash 10 to 15 inches 
thick. A few of these areas have a seasonal water table 
within 3 feet of the surface that restricts rooting depth. 

The available water holding capacity is 7.5 to 9.5 inches. 
This soil is moderately permeable and has a me ged per- 
meable substratum. The effective rooting depth is very 
deep. 

This soil is used for irrigated row crops, prunes, and 
pasture. Capability unit I-1 (14). 


Parrish Series 


The Parrish series consists of well-drained gravelly 
clay loams that are underlain by shale at a depth of 24 
to 42 inches. These soils are on uplands and have slopes 
of 9 to 75 percent. The vegetation is grasses, forbs, oak 
trees, and a few scattered stands of ponderosa pine. Eleva- 
tion ranges from 1,000 to 3,000 feet. Average annual 
rainfall is 20 to 30 inches, and average annual temperature 
is about 54° to 56° F. The growing season is about 200 to 
250 days. Parrish soils are associated with the Gaviota 
and Los Gatos soils. 

In a representative profile, the surface layer is reddish- 
brown, medium acid gravelly light clay loam about 8 
inches thick. The subsoil is reddish-brown, strongly acid 
gravelly clay loam and gravelly clay that are underlain 


at a depth of 38 inches by weathered, acid, metamorphosed 
shale. 

Parrish soils are used for dryland pasture and range. 

Parrish gravelly clay loam, 9 to 30 percent slopes 
(Pf—).—This soil is on uplands and has slopes that average 
about 20 percent. 

Representative profile (in road cut 2.4 miles above Coe 
Park gate, Pine Ridge; sec. 31, T. 8 S., R. 4 E.): 

A1—0 to 8 inches, reddish-brown (5YR 5/8) gravelly light 
clay loam containing about 15 percent (by volume) 
medium and fine gravel, dark reddish brown (5YR 
3/3) moist; massive; hard, friable, slightly sticky and 
slightly plastic; many very fine roots; many very fine 
interstitial and tubular pores and few medium and fine 
tubular pores; medium acid (pH 6.0); clear, smooth 
boundary. (4 to 10 inches thick.) 

Bit—8 to 19 inches, reddish-brown (5YR 4/3) gravelly clay 
loam containing 30 percent (by volume) medium and 
fine gravel, dark reddish brown (5YR 3/4) moist; 
weak, medium, subangular blocky structure; hard, 
friable, sticky and plastic; few very fine roots; many 
very fine interstitial and tubular pores and few 
medium and fine tubular pores; common thin clay 
films on ped surfaces and in pores; strongly acid 
(pH 5.1) ; gradual, smooth boundary. (8 to 12 inches 


thick. ) 

B2t—19 to 38 inches, reddish-brown (2.5YR 5/4) gravelly clay 
containing 35 percent (by volume) medium and fine 
gravel, dark reddish brown (5YR 3/4) moist; weak, 
medium, subangular blocky structure; very hard, 
friable, sticky and plastic; many very fine interstitial 
and tubular pores; continuous, moderately thick clay 
films on ped surfaces and in pores; strongly acid (pH 
5.1); gradual, irregular boundary, (12 to 20 inches 


thick.) 

R—38 inches, weathered, acid metamorphosed shale with red- 
dish-brown, moderately thick clay films along some 
cleavage planes. 


The A horizon commonly is brown or reddish-brown but in 
places is pale brown. Texture is gravelly clay loam or gravelly 
loam that contains about 15 to 20 percent (by volume) medium 
and fine gravel. Reaction is slightly acid to medium acid. The 
B horizon is reddish brown or yellowish red. Texture is 
gravelly clay loam or gravelly clay that contains 80 to 40 per- 
cent gravel. Reaction is generally strongly acid but ranges to 

- medium acid. Depth to shale ranges from 24 to 42 inches. 

Included with this soil in mapping are small areas of 
Los Gatos gravelly loam along drainageways and of 
Gaviota loam on the ridges and south slopes. 

The available water holding capacity of this soil is about 
4 to 6 inches. Permeability in the subsoil is slow. Runoff is 
slow to medium, and the hazard of erosion is slight to 
moderate. This soil is moderately fertile. Effective rooting 
depth is moderately deep. 

This soil is used for dryland pasture and range. Capa- 
bility unit [Ve-3 (15) ; range site, Loamy. 

Parrish gravelly clay loam, 30 to 50 percént slopes 
(PfF).—This soil is on uplands and has slopes that average 
about 35 percent. 

Included with this soil in mapping are areas of Gaviota 
loam and Los Gatos gravelly loam. 

Runoff is rapid, and the hazard of erosion is high. Ef- 
fective rooting depth is 24 to 38 inches. 

This soil is used for range. Capability unit VIe-3 (15); 
range site, Loamy. : 

Parrish gravelly clay loam, -50 to 75 percent slopes 
(P{G).—This soil has slopes that average about 50 percent. 
Depth to bedrock ranges from 24 to 38 inches. 

_ Included with this soil in mapping are areas of Gaviota 
loam and areas of Rock land. 
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panod is very rapid, and the hazard of erosion is very 


gh. 
This soil is used for range. Capability unit VITe-1 (15) ; 
range site, Loamy. 


Pleasanton Series 


The Pleasanton series consists of well-drained loams that 
are underlain by old gravelly sedimentary alluvium. These 
soils are on fans pl terraces and have slopes of 0 to 15 
percent. The vegetation, where these soils are not culti- 
vated, is chiefly annual grasses and forbs, and there are 
scattered oak trees. Elevation ranges from 200 to 1,000 feet. 
Average annual rainfall is 16 to 20 inches, and average an- 
nual temperature is 58° to 60° F. The growing season is 
about 260 to 275 days. Pleasanton soils are associated with 
the Arbuckle and Hillgate soils. 

In a representative profile, the surface layer is grayish- 
brown, slightly acid loam about 18 inches thick. Th some 
places the surface layer is gravelly loam. The subsoil is 
dark grayish-brown, brown, and yellowish-brown, neutral 
clay loam, gravelly heavy clay loam, and gravelly sandy 
clay loam. 

Pleasanton soils are used mainly for irrigated row crops, 
orchards, vineyards, dryland hay, pasture, and range. They 
are also used for housing and commercial development, 

Pleasanton loam, 0 to 2 percent slopes (PoA).—This 
soil is on broad, old fans. 

Representative profile (about 10 feet off north side of 
road on Dryden Avenue, 700 feet east of New Avenue) : 


Ap—0 to 5 inches, grayish-brown (10YR 5/2) loam, very dark 
grayish brown (10YR 3/2) moist; massive; hard, fri- 
able, slightly sticky and slightly plastic; few very fine 
roots; many very fine interstitial pores and common 
very fine tubular pores; slightly acid (pH 6.5); 
abrupt, smooth boundary. (0 to 6 inches thick.) 

A1—5 to 18 inches, grayish-brown (10YR 5/2) loam, very dark 
grayish brown (10YR 3/2) moist; massive; hard, fri- 
able, slightly sticky and slightly plastic; few very 
fine and medium roots; many very fine interstitial 
pores, common fine tubular pores, and few medium 
tubular pores; slightly acid (pH 6.5); clear, wavy 
boundary. (12 to 14 inches thick.) 

Bit—18 to 23 inches, dark grayish-brown (10YR 4/2) clay loam, 
very dark grayish brown (10YR 3/2) moist; massive; 
hard, friable, slightly sticky and slightly plastic; few 
medium roots; many very fine interstitial and tubular 
pores ; common thin clay films line pores; neutral (pH 
7.0); clear, smooth boundary. (4 to 6 inches thick.) 

B2t—23 to 44 inches, brown (10YR 5/3) gravelly heavy clay 
loam, dark brown (10YR 3/3) moist; moderate, me- 
dium, subangular blocky structure; very hard, fri- 
able, sticky and plastic; few very fine roots; many 
very fine and fine tubular pores and few medium tubu- 
lar pores; many moderately thick clay films on ped 
surfaces and in pores; neutral (pH 7.0) ; clear, smooth 
boundary. (20 to 24 inches thick.) 

B38t—44 to 66 inches, yellowish-brown (10YR 5/4) gravelly 
sandy clay loam, dark yellowish brown (10YR 4/4) 
moist; massive; hard, friable, sticky and plastic; few 
‘medium roots; many very fine and fine interstitial and 
tubular pores and few medium tubular pores ; common 
thin clay films in pores; neutral (pH 7.0). 


The A. horizon ranges from brown or grayish brown to dark 
grayish brown. Texture is typically loam but ranges to a light 
clay loam that contains 3 to 5 percent (by volume) medium 
and fine gravel. Reaction is slightly acid to neutral and changes 
little with depth. The B horizon is brown, grayish brown, dark 
grayish brown, or yellowish brown. Texture is clay loam, 
gravelly clay loam, or gravelly sandy clay loam. The C horizon, 
where present, is lighter and more yellowish than the B hori- 

zon. Lime is present in places in the substratum. 
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Included with this soil in mapping are small areas of 
Hillgate silt loam and San Ysidro loam and a few areas of 
soils that are similar to Pleasanton loam and have a 
medium acid subsoil. 

The available water holding capacity of this soil is 9 to 
11 inches. Permeability in the subsoil 1s moderately slow. 
Runoff is very slow, and the hazard of erosion is none to 
slight. This soil is moderately fertile. Effective rooting 
depth is very deep. 

This soil is used mainly for irrigated row crops, apricots, 
prunes, walnuts, and grapes, and for dryland hay and pas- 
ture. Large areas are also used for housing and commercial 
developments, Capability unit I-3(14). 

Pleasanton loam, 2 to 9 percent slopes (PoC).—This 
soil is on fans. Slope ranges from 3 to 5 percent but is 
dominantly 2 to 9 percent. 

Included with this soil in mapping are areas that have 
been subject to moderate sheet erosion. 

Runoff is slow to medium, and the hazard of erosion is 
slight to moderate. 

This soil is used mainly for ee row crops, prunes, 
apricots, grapes, walnuts, dryland hay, and pasture. Large 
areas of this soil are also used for housing and commercial 
development. Capability unit ITe-1 (14). 

Pleasanton gravelly loam, 0 to 2 percent slopes 
(PpA).—This soil has a profile similar to that of Pleasanton 
loam, 0 to 2 percent slopes, except that it has a gravelly 
loam surface layer. The content of gravel ayeri ee between 
15 to 20 percent by volume. 

Included with this soil in mapping are small areas of 
Cropley clay and San Ysidro loam. 

The available water holding capacity of this soil is about 
8 to 9 inches. 

This soil is used mainly for irrigated row crops, apricots, 
prunes, walnuts, grapes, dryland hay, and pasture. It is 
also used for housing and commercial development. 
Capability unit ITs-4 (14). 

Pleasanton gravelly loam, 2 to 9 percent slopes 
(PpC).—This soil is in small to medium-sized areas on the 
upper parts of older alluvial fans, Average slope is 3 to 5 
percent. Content of gravel averages between 15 to 25 per- 
cent by volume. 

Included with this soil in mapping are small areas of 
Cropley clay, Hillgate silt loam, and Garretson gravelly 
loam. 


The available water holding capacity of this soil is 8 to 
9 inches. Runoff is slow to medium, and the hazard of ero- 
sion is slight to moderate. 

Except for areas in small upland valleys, most of this 
soil is cultivated. It is used for row crops, irrigated prunes, 
apricots, grapes, walnuts, dryland hay, and pasture. Capa- 
bility unit IIe-1 (14). 

Pleasanton gravelly loam, 9 to 15 percent slopes, 
eroded (PpD2).—This soil is on terraces on uplands. Aver- 
age slope is 12 percent. Content of gravel is 15 to 25 per- 
cent by volume. 

Included with this soil in mapping are small areas of 
Hillgate silt loam, and areas that have been subject to se- 
vere sheet erosion. 

The available water holding capacity is 6 to 7 inches. 
Runoff is medium, and the hazard of erosion is moderate. 

This soil is used for dryland hay, pasture, and range. 
Capability unit [Ve-1(15) ; range site, Loamy. 
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Rincon Series 


The Rincon series consists of well-drained clay loams 
that are underlain by sedimentary alluvium. These soils 
are on fans and have slopes of 0 to 9 percent. Vegetation, 
where these soils are not cultivated, is chiefly annual 
grasses and forbs, and there are scattered large oak trees. 
Elevation ranges from 200 to 1,000 feet. Average annual 
rainfall is 16 to 20 inches, and average annual temper- 
ature is about 58° to 60° F. The growing season is 250 to 
275 days. The Rincon soils are associated with the Cropley 
and Pleasanton soils. 

In a representative profile, the surface and subsurface 
layers are dark-gray, neutral and mildly alkaline clay 
loam about 19 inches thick. The subsoil is grayish-brown, 
mildly alkaline and moderately allaline gravelly clay and 
clay and is underlain at a depth of 50 inches by light 
yellowish-brown, moderately alkaline, calcareous clay 


loam. 
Rincon soils are used for irrigated row crops, apricots, 
prunes, walnuts, grapes, dryland hay, and pasture. 
Rincon clay loam, 0 to 2 percent slopes (RaA).—This 


soil is on broad fans. 
Representative profile (about 126 feet south on Ferguson 
Road from the intersection with Godfrey Road) : 


Ap— to 6 inches, dark-gray (LOYR 4/1) clay loam, very dark 
gray (10YR 3/1) moist; massive; hard, friable, 
sticky and plastic; many very fine roots; many very 
fine interstitial and tubular pores; neutral (pH 7.0) ; 
clear, smooth boundary. (6 to 7 inches thick.) 

Ai—6 to 12 inches, dark-gray (10YR 4/1) clay loam, very dark 
gray (10YR 3/1) moist; massive; very hard, friable, 
sticky and plastic; few very fine and fine roots; many 
fine and very fine interstitial pores and many fine tubu- 
lar pores; neutral (pH 7.0) ; clear, wavy boundary. (6 
to 7 inches thick.) 

A3—12 to 19 inches, dark-gray (10YR 4/1) clay loam, very dark 
gray (10YR 3/1) moist; massive; hard, friable, sticky 
and plastic; few fine and medium roots; many fine 
and very fine interstitial pores and many fine tubular 
pores; many thin clay bridges between sand grains; 
mildly alkaline (pH 7.5); clear, wavy boundary. (7 
to 8 inches thick.) 

B2t—19 to 37 inches, grayish-brown (2.5¥ 5/2) gravelly clay, 
dark grayish brown (2.5Y 4/2) moist; strong, coarse, 
prismatic structure; very hard, firm, sticky and plas- 
tie; few fine roots; many very fine interstitial and 
tubular pores and many fine interstitial pores; con- 
tinuous thin and moderately thick clay films on ped 
surfaces and in pores; mildly alkaline (pH 7.5); 
elear, wavy boundary. (16 to 20 inches thick.) 

B38t—87 to 50 inches, grayish-brown (2.5Y 5/2) clay, dark 
grayish brown (2.5Y 4/2) moist; strong, medium, 
subangular blocky structure; very hard, firm, sticky 
and plastic; many very fine interstitial and tubular 
pores; many thin and moderately thick clay films on 
ped surfaces and in pores; slightiy calcareous; mod- 
erately alkaline (pH 8.0); clear, wavy boundary. (12 
te 16 inches thick.) 

Cea-—50 to 72 inches, light yellowish-brown (2.5¥ 6/4) clay 
loam, Nght olive brown (2.5Y 5/4) moist; massive; 
hard, friable, sticky and plastic; many very fine and 
fine interstitial and tubular pores; calcareous; mod- 
erately alkaline (pH .8.0). 


The A horizon is typically dark gray but ranges te dark 
grayish brown and grayish brown. Texture is clay loam or 
silty clay leam, and the reaction is slightly acid to mildly 
alkaline. The B horizon is dark grayish brown or grayish 
brown. Texture is clay, gravelly clay, or gravelly heavy clay 
loam, and the reaction is mildly alkaline to moderately alkaline. 
The © horizon is yellowish-brown or light yellowish-brown 
gravelly clay loam or clay loam. ; 


Included with this soil in mapping are a few areas of 
Pleasanton gravelly loam and Hillgate silt loam, and a 
few small areas of brown clay loams that are similar to 
the Rincon soils. 

The available water holding capacity is about 9 to i1 
inches. Permeability in the subsoil is slow. Runoff is very 
slow, and erosion is not a hazard. Fertility is high. Effec- 
tive rooting depth is very deep but is somewhat restricted 
by the clay subsoil. 

This soil is used for irrigated row crops, grapes, apri- 
cots, prunes, walnuts, dryland hay, and pasture. Capa- 
bility unit I[s-3 (14). 

Rincon clay loam, 2 to 9 percent slopes, eroded 
{RaC2).—This soil is on fans and has dominantly 3 to 6 
percent slopes. The surface layer is grayish brown. 

-Included with this soil in mapping are a few areas of 
Rincon soils that have a gravelly clay loam surface layer, 
Cropley clay, and Hillgate silt loam. 

Runoff is slow to medium, and the hazard of erosion is 
slight to moderate. 

This soil is used for irrigated row crops, prunes, apri- 
cots, walnuts, grapes, dryland hay, and pasture. Capability 
unit IIe-8 (14). 


Riverwash 


Riverwash (Rg) is a mixture of sand, gravel, and cobble- 
stones that contains little or no silt and clay. Tt is the loose 
mass of material that occupies stream channels and is ex- 
posed at low water. Riverwash is subject to movement in 
spring during periods of runoff and during stream 
flooding. The vegetation consists of willows, sycamore 
trees, oak trees, herbs, and clumps of perennial and annual 
grasses. 

Included with this land type along the major drainage- 
ways are fine-textured to medium-textured materials of 
very steep to vertical streambanks that are actively eroding 
and sloughing. 

Riveewaat has little value for farming; however, a few 
areas may have limited use as wildlife habitat. A few areas 


' along the larger streams are used as a source of sand and 


gravel. Capability unit VITIw-4 (14, 15). 


Rock Land 


‘Rock land (RnG} consists of areas in which outcroppings 
of sedimentary or igneous rock cover 25 percent or more 
of the surface. Thickness and texture of the soil material 
between the rock outcroppings is variable. Slopes are 50 
to 75 percent. Vegetation is mainly brush. 

Included with this land type are areas of Vallecitos 
rocky loam, Gaviota loam, and Montara rocky clay loam. 

This land type is used mainly for wildlife, recreation, 
and watershed. Capability unit VITIs-1 (15). 


San Andreas Series 


The San Andreas series consists of well-drained fine 
sandy loams that are underlain by sandstone bedrock at 
a depth of 22 to 30 inches, These soils lie on uplands and 
have slopes of 15 to 75 percent. The vegetation, where 
these soils are not cultivated, is annual grasses and forbs, 
scattered live oak trees, and patches of coastal sage. Eleva- 
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tion ranges from 400 to 2,500 feet. Average annual rainfall 
is 16 to 25 inches, and average annual temperature is about 
58° to 60° F. The growing season is about 200 to 250 days. 
San Andreas soils are associated with the Los Osos and 
San Ysidro soils. 

In a representative profile, the surface layer is grayish- 
brown, medium acid fine sandy loam about 14 inches thick. 
The subsoil is light brownish-gray, medium acid sandy 
loam that is underlain at a depth of about 23 inches by 
pale-brown, coarse-grained soft sandstone. 

San Andreas soils are used for dryland vineyards and 
range. 

San Andreas fine sandy loam, 30 to 75 percent slopes, 


eroded (SaG2).—This soil is on uplands, and in places some 
slopes are more than 75 percent. 

Representative profile (about 100 feet up on south- 
facing hillside from intersection of Burchell Road and 
State Highway 152, Hecker Pass) : 


01—1 inch to 0, partially decomposed leaves, needles, and 
twigs; abrupt, smooth boundary. 

A11i—0 to 5 inches, grayish-brown (10YR 5/2) fine sandy loam, 
very dark grayish brown (10Y¥R 8/2) moist; strong, 
fine, granular structure; soft, very friable, nonsticky 
und nonplastic; many very fine roots; many very fine 
interstitial pores and common fine tubular pores; me- 
dium acid (pH 6.0); clear, wavy boundary. (4 to 8 
inches thick.) 

A12—5 to 14 inches, grayish-brown (10YR 5/2) fine sandy 
loam, dark grayish brown (10YR 3/2) moist; weak, 
medium, subangular blocky structure; slightly hard, 
very friable, nonsticky and nonplastic; few medium 
and coarse roots; many very fine interstitial and 
tubular pores, and few medium tubular pores; me- 
dium acid (pH 6.0); clear; wavy boundary. (8 to 10 
inches thick. ) 

B2—14 to 23 inches, light brownish-gray (1lOYR 6/2) sandy 
loam, dark brown (10YR 4/3) moist ; massive; slightly 
hard, very friable, nonsticky and nonplastic; few 
medium and coarse roots; many very fine interstitial 
and tubular pores and few medium tubular pores; 
few thin clay coatings on sand grains and clay films 
in pores ; medium acid (pH 6.0) ; clear, regular bound- 
ary. (10 to 12 inches thick.) 

C—23 inches, pale-brown, coarse-grained soft sandstone. 

The A horizon is commonly grayish brown but ranges to 
brown. North slopes are generally dark grayish brown. Re- 
action is slightly acid to medium acid. Texture of the A hori- 
zon is commonly fine sandy loam but ranges from sandy loam 
to very fine sandy loam. The B horizon is light brownish gray 
or pale brown. Reaction is slightly acid to medium acid. Tex- 
ture of the B horizon is similar to that of the A horizon, but 
it commonly contains slightly more clay; however, the in- 

crease is less than 3 percent. Soft sandstone is at depth of 22 


to 30 inches. 

Included with this soil in mapping are small areas that 
have been subject to severe sheet and rill erosion, areas 
of rock outcrops, and areas of loamy sand. 

The available water holding capacity is 3 to 4.5 inches. 
Permeability is moderately rapid. Runoff is rapid to very 
rapid, and the hazard of erosion is high to very high. This 
soil is moderately fertile. Effective rooting depth is mod- 
erately deep to soft sandstone. 

This soil is used for range. Capability unit VIIe-1 ( 15); 
range site, Loamy. 

San Andreas fine sandy loam, 15 to 30 percent slopes, 
eroded (SaE2).—This soil has an average slope of about 20 
percent. 

452-859—74—__-8 


Included with this soil in mapping are some areas that 
have many shallow gullies and areas where the substratum 
is exposed. S| ee a 

Runoff is rapid, and the hazard of erosion is high. 

This soil is used for dryland grapes and range. Capa- 
bility unit VIe-1 (15); range site, Loamy. 


San Benito Series 


The San Benito series consists of well-drained clay 
loams that are underlain by calcareous interbedded sand- 
stone and shale at a depth of 20 to 48 inches. These soils 
lie on uplands and have slopes of 15 to 75 percent. The 
vegetation is annual grasses and forbs, oak trees, and some 
brush. Elevation ranges from 400 to 2,000 feet. Average 
annual rainfall is 16 to 25 inches, and average annual tem- 
perature is about 58° to 60° F. The growing season is 
about 200 to 250 days. San Benito soils are associated with 
the Los Osos and Gaviota soils. 

In a representative profile, the surface layer is dark 
grayish-brown, neutral clay loam about 26 inches thick. 
The substratum is yellowish-brown, calcareous, moderately 
alkaline clay loam that is underlain at a depth of 39 inches 
by yellowish-brown, calcareous shale. In some places these 
soils are eroded. 

San Benito soils are used for watershed, dryland hay, 
pasture, and range. 

San Benito clay loam, 50 to 75 percent slopes (SbG).— 
This soil is on side slopes in areas of moderately steep soils 
or in areas of narrow, winding ridgetops. Slopes are dom- 
inantly between 50 and 55 percent. 

Representative profile (0.7 mile east on Highway 152 


from San Felipe Road and about 200 feet north on 
hillside) : 


A11—0 to 5 inches, dark grayish-brown (10YR 4/2) clay loam, 
dark brown (10YR 3/3) moist; strong, medium, sub- 
angular blocky structure, parting to moderate, me- 
dium, granular structure; hard, friable, sticky and 
plastic; many very fine roots; many very fine inter- 
stitial and tubular pores and few fine tubular pores; 
neutral (pH 7.0); clear, wavy boundary. (6 to 8 
inches thick.) 

A12—5 to 26 inches, dark grayish-brown (10YR 4/2) clay loam, 
dark brown (10¥R 3/3) moist; moderate, coarse, sub- 
angular blocky structure; very hard, friable, sticky 
and plastic; common very fine roots; many very fine 
tubular and interstitial pores and few very fine tubu- 
lar pores; neutral (pH 7.0); diffuse, wavy boundary. 
(14 to 22 inches thick.) 

Cea—26 to 39 inches, yellowish-brown (10YR 5/4) clay loam, 
dark yellowish brown (1OYR 4/4) moist; massive; 
slightly hard, very friable, sticky and plastic; few 
very fine roots; many fine and very fine tubu'ar and 
interstitial pores ; caleareous, moderately alkaline (pH 
8.0) ; diffuse, wavy boundary. (4 to 18 inches thick.) 

R—39 inches, yellowish-brown, calcareous shale. 

The A horizon is grayish brown or dark grayish brown to 
brown. Reaction is neutral to mildly alkaline. Texture of the 
A horizon is typically clay loam but_in places is silty clay 
loam. The © horizon is pale brown or yellowish brown. Texture 


is clay loam or silty clay loam. Depth to bedrock ranges from 
24 to 48 inches. 


Included with this soil in mapping are small areas of 
Altamont clay, Los Gatos gravelly loam, and Vallecitos 
roehy loam, and of a soil that is calcareous in the surface 
ayer. 

The available water holding capacity of this soil is 5 
to 10 inches, depending on depth to bedrock. Permeability 
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is moderately slow. Runoff is very rapid, and the hazard 
of erosion is very high. This soil has high fertility. Effec- 
tive rooting depth is moderately deep to deep. = 

This soil is used for range and watershed. Capability 
unit VITe~1(15) ; range site, Clayey. 

San Benito clay loam, 15 to 30 percent slopes, eroded 
(SbE2}.—This soil is moderately steep and lies on rounded 
ridgetops on uplands. Depth to shale ranges from 32 to 
43 inches. ; , 

Included with this soil in mapping are a few areas of 
Altamont clay and Los Gatos gravelly loam, a few areas 
of soils that are calcareous in the surface layer, and a few 
severely eroded areas. ; ; 

Available water holding capacity is 6 to 9 inches. Run- 
off is medium to rapid, and the hazard of erosion is mod- 
erate to high. 

This soit is used for dryland hay, pasture, and range. 
Capability unit [Ve-1 (15) ; range site, Clayey. 

an Benito clay loam, 30 to 50 percent slopes (SbF).— 
This soil is on uplands and has an average slope of 35 
percent. 

Included with this soil in mapping are small areas of 
Diablo clay that occur in a complex pattern. Runoff is 
rapid, and the hazard of erosion is high. ; 

This soil is used for range. Capability unit VIe-1 (15) ; 
range site, Clayey. . 

San Benito clay loam, 30 to 50 percent slopes, severely 
eroded (SbF3}.—This soil is along drainageways. Sheet and 
rill erosion has been severe, and about 4 to 10 inches of 
the topsoil has been lost. Depth to shale is 20 to 36 inches. 
Vegetation is mostly grasses, brush, or moderately thick 
stands of oak trees and brush. 

Included with this soi] in mapping are some areas of 
Rock land and landslips. ; 

The available water holding capacity is 4 to 7.5 inches. 
Runoff is rapid, and the hazard of erosion is high. Natural 
fertility is moderate. ; 

This soil is used for range. Capability unit VITe—1 (15) ; 
range site, Clayey. 


Santa Lucia Series 


The Santa Lucia series consists of well-drained shaly 
loams that are underlain by hard, shattered shale at a 
depth of 20 to 32 inches. These soils lie on uplands and 
have slopes of 30 to 75 percent. Vegetation is annual 
grasses and forbs, oak trees, and brush. Elevation ranges 
from 500 to 2,000 feet. Average annual rainfall is 20 to 
35 inches, and average annual temperature is about 58° 
to 60° F. The growing season is 200 to 250 days. Santa 
Lucia soils are associated with the Felton, Los Osos, and 
Madonna soils. 

In a representative profile, the surface layer is gray, 
medium acid shaly loam and shaly clay loam about 14 
inches thick. The subsoil is gray, medium acid very shaly 
clay loam that is underlain at a depth of about 23 inches 
by very pale brown fractured shale. 

Santa Lucia soils are used for range, wildlife, and 
watershed. 

Santa Lucia shaly leam, 50 to 75 percent slopes 
(ScG}.—This soil is on uplands that have narrow ridgetops. 
The slope averages between 55 to 75 percent. 


SOIL SURVEY 


Representative profile (1 mile down jeep trail toward 
Pescadero Creek from Atherton Peak) : 


Al1—0 to 4 inches, gray (10YR 5/1) shaly loam containing 
85 percent (by volume) shale fragments, very dark 
gray (10YR 3/1) moist; strong, medium and fine, 
granular structure; slightly hard, very friable, slightly 
sticky and slightly plastic; many very fine roots, ang 
few medium and coarse roots; many very fine inter- 
stitial pores, common fine tubular pores, and few 
medium tubular pores; medium acid (pH 5.6) ; clear, 
smooth boundary. (3 to 6 inches thick.) _ 

A12—4 to 14 inches, gray (10YR 5/1) shaly clay loam contain- 
ing 40 percent (by volume) medium and fine weathered 
shale fragments, very dark gray (10YR 3/1) moist; 
moderate, medium, subangular blocky structure ; com- 
mon very fine and medium roots and few coarse roots; 
many very fine interstitial pores, common fine tubular 
pores, and few medium tubular pores; medium acid 
(pH 5.6) ; clear, wavy boundary. (9 to 14 inches thick.) 

B2—i4 to 23 inches, gray (10¥YR 6/1) very shaly heavy clay 
loam containing about 60 percent (by volume) medium 
and fine weathered shale fragments and 10 percent 
(by volume) larger than linch; dark gray (10YR 4/1) 
moist; weak, medium, subangular blocky structure; 
slightly hard, friable, slightly sticky and slightly plas- 
tic; common fine and medium roots and few coarse 
roots; many very fine interstitial pores, common fine 
pores, and few medium tubular pores; medium acid 
(pH 5.6) ; abrupt, irregular boundary. (8 to 12 inches 
thick.) 

R—23 inches, very pale brown, hard, fractured Monterey shale. 


The A horizon is gray or dark gray. Reaction ranges from 
strongly acid to medium acid and changes little with depth. 
Texture is shaly loam or shaly clay loam, and 15 to 60 percent 
(by volume) is weathered shale fragments. The shale frag- 
ments, on working, readily break down to silt and clay-sized 
materials. Below a depth of 10 inches, the average content of 
shale fragments is more than 50 percent. Depth to hard, shat- 
tered shale bedrock ranges from 20 to 32 inches. 

The dark colors in this soil are not so deep in the profile 
as in the Santa Lucia soils elsewhere in California, but this 
does not affect its use and management. 

Included with this soil in mapping are some areas of 
Felton silt loam, areas that have been subject to severe 
sheet erosion, and a few areas where slopes range to 80 
percent. 

The available water holding capacity is 2 to 4 inches. 
Permeability is moderate. Runoff is very rapid, and the 
hazard of erosion is very high. This soil is moderately fer- 
tile. Effective rooting depth is moderately deep. 

This soil is used for range, wildlife, and watershed. Most 
of this soil has a dense cover of brush and hardwood. Cap- 
ability unit ViTe-1 (15) ; range site, Loamy. 

Santa Lucia shaly loam, 30 to 50 percent slopes, 
eroded (ScF2).—This soil is on uplands and has an average 
slope of about 35 percent. Most areas of this soil are located 
in the southwestern part of the survey area, along the 
Santa Cruz-Santa Clara County line. Because of moderate 
sheet erosion, the average depth to bedrock is about 21 
inches. Vegetation consists of areas of grass, of grass and 
oak trees, or of brush. 

Included with this soil in mapping are areas of Rock 
land and small areas of shallow, shaly soils. There are also 
a few areas of soils that have slopes of 15 to 30 percent. 

Runoff is rapid, and the hazard of erosion is high. Avail- 
able water holding capacity averages 2 to 3 inches. 

This soil is used for range. Capability unit VIe-1 (15); 
range site, Loamy. 
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San Ysidro Series 


The San Ysidro series consists of moderately well 
drained loams that are underlain by old alluvium from 
material derived from sedimentary rock. These soils are 
on fans and terraces and have slopes of 0 to 5 percent. The 
vegetation, where these soils are not cultivated, is chiefly 
annual grasses and forbs, and there are scattered oak trees. 
Elevation ranges from 200 to 1,000 feet. Average annual 
rainfall is 16 to 20 inches, and average annual temperature 
is 58° to 60° F. The growing season is 250 to 275 days. San 
Ysidro soils are associated with the Pleasanton and Hill- 
gate soils. 

In a representative profile, the surface layer is light 
brownish-gray, medium acid loam that is about 18 inches 
thick and is underlain by 2 inches of light-gray, slightly 
acid, mottled loam. The subsoil is mottled, brown and yel- 
lowish-brown, slightly acid and neutral clay that is 16 
inches thick over light yellowish-brown, calcareous, 
moderately alkaline clay loam. At a depth of 50 inches, the 
substratum is mottled, light yellowish-brown, calcareous, 
moderately alkaline sandy clay loam. 

San Ysidro soils are used for irrigated row crops, apri- 
cots, prunes, vineyards, dryland hay, and pasture. 

_ San Ysidro loam, 0 to 2 percent slopes (SdA).—This soil 
is in depressional areas and has smooth slopes. 

Representative profile (two tree rows west and nine tree 
rows south of shop in prune orchard on Alfred Angelino 
ranch, about 1,500 feet east on Godfrey Avenue from inter- 
section with Furlong Avenue) : 


Ap—i to 5 inches, light brownish-gray (10YR 6/2) loam, 
dark grayish brown (10YR 4/2) moist; massive; hard, 
friable, nonsticky and slightly plastic; many very fine 
roots; many very fine interstitial pores; medium acid 
Mek ie ; abrupt, smooth boundary. (5 to 10 inches 

hick. 

A1—3 to 18 inches, light brownish-gray (10YR 6/2) loam, dark 
grayish brown (10YR 4/2) moist; massive; hard, 
friable, nonsticky and slightly plastic; few very fine 
and fine roots; many very fine interstitial and tubular 
pores and few medium tubular pores; medium acid 
ioe eo clear, wavy boundary. (12 to 14 inches 

MICE, 

A2—18 to 20 inches, light-gray (10YR 7/2) loam, light brownish 
gray (10YR 6/2) moist; common, fine, distinct, pale 
brown (10YR 6/3) mottles, dark brown (10YR 4/8) 
moist; massive; hard, friable, nonsticky and non- 
plastic; few very fine and fine roots; many very fine 
interstitial and tubular pores and few medium tubular 
pores; slightly acid (pH 6.5) ; abrupt, wavy boundary 
(1 to 6 inches thick. ) 

B21t—20 to 28 inches, brown (10YR 5/8) clay, dark brown 
(10XYR 4/3) moist; few, medium, faint, yellowish- 
brown (10YR 5/4) mottles, dark grayish brown (10YR 
4/2) moist; moderate, coarse, prismatic structure; 
very hard, firm, sticky and plastic; many very fine 
interstitial and tubular pores and few medium tubular 
pores; many moderately thick clay films on ped 
surfaces and in pores; slightly acid (pH 6.5) ; clear, 
wavy boundary. (8 to 10 inches thick.) 

B22t—28 to 36 inches, yellowish-brown (10YR 5/4) clay, dark 
yellowish brown (10¥R 4/4) moist; moderate, coarse, 
prismatie structure; very hard, very firm, sticky and 
plastic; many fine tubular pores; continuous, moderate- 
ly thick and thick clay films on ped surfaces and in 
pores; neutral (pH 7.0); clear, wavy boundary. (8 to 
10 inches thick.) 

B38t—36 to 50 inches, light yellowish-brown (10YR 6/4) clay 
loam, yellowish brown (1OYR 5/6) moist; weak, 
medium, subangular blocky structure; very hard, firm, 
sticky and plastic; many very fine and fine tubular 
pores and few medium tubular pores; common thin 
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clay films in pores and on ped surfaces; slightly 
calcareous, moderately alkaline (pH 80); gradual, 
wavy boundary. (12 to 16 inches thick.) 
C—i0 to 60 inches, light yellowish-brown (10YR 6/4) sandy 
- clay loam, yellowish brown (10YR 5/6) moist; mas- 
sive; hard, friable, sticky and plastic; many very fine 
interstitial and tubular pores and few medium tubular 
pores; slightly calcareous, moderately alkaline (pH 
8.0). 


The Ai horizon is light brownish gray or pale brown. Texture 
is loam or very fine sandy loam. Reaction is medium acid to 
strongly acid and increases with depth. The A2 horizon ranges 
from 1 to 6 inches in thickness. The B2t horizon is heavy clay 
loam or clay. Reaction is slightly acid to mildly alkaline. The 
C horizon is stratified but is commonly sandy clay loam or 
gravelly clay loam. It is slightly calcareous in places. 

Included with this soil in mapping are small areas of 
Arbuckle gravelly loam and Pleasanton loam, and about 
90 acres, south of Highland Avenue along the west branch 
of Llagas Creek, that is covered by grayish-brown clay 
loam overwash. 

The available water holding capacity of this soil is 7: to 8 
inches. It has a very slowly permeable clay subsoil. During 
the winter months it becomes ponded. The hazard of ero- 
sion is none to slight. Fertility is low. Effective rooting 
depth generally is very deep. 

This soil is used for irrigated row crops, apricots, prunes, 
and grapes. A. few acres are used for dryland grain hay 
and pasture. Because of the clay subsoil, this soil is best 
suited to shallow-rooted crops. Capability unit ITIs-3 (14). 

San Ysidro loam, 2 to 5 percent slopes, eroded 
(SdB2).—This soil is on fans and has an average slope of 
about 4 percent. 

Included with this soil in mapping are small areas of 
Arbuckle gravelly loam and Pleasanton loam. 

Runoff is slow, and the hazard of erosion is slight. 

This soil is used for dryland grain hay and pasture. 
Capability unit ITTe-3 (14). 


San Ysidro Series, Acid Variant 


The San Ysidro series, acid variant, consists of moder- 
ately well drained loams formed in old alluvium from 
sedimentary rock. These soils are on fans and terraces and 
have slopes of 0 to 9 percent, The vegetation, where these 
soils are not cultivated, consists chiefly of annual grasses 
and forbs, and there are scattered oak trees. Elevation 
ranges from 200 to 2,000 feet. Average annual rainfall is 
16 to 25 inches, and average annual temperature is 58° to 
60° F. The growing season is 260 to 275 days. These soils 
are associated with the Hillgate and Pleasanton soils. 

In a representative profile, the surface layer is light 
brownish-gray, medium acid loam about 15 inches thick. 
It is underlain by a subsurface layer of light-gray, mot- 
tled, medium acid loam. At a depth of about 20 inches is 
a band of mottled and mixed yellowish-brown, pale-brown, 
and light-gray, medium acid clay loam 9 inches thick. The 
subsoil is light yellowish-brown and _ strong-brown, 
strongly acid clay and gravelly clay loam to a depth of 
more than 60 inches. 

The San Ysidro variant is used for irrigated row crops, 
apricots, prunes, grapes, and dryland hay and pasture. 

San Ysidro loam, acid variant, 0 to 2 percent slopes 
(SfA].—This soil is on old fans. It is similar to San Ysidro 
loam, 0 to 2 percent slopes, but has a strongly acid subsoil. 

Representative profile (250 feet west of Center Road, 
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0.6 mile south of Church Street and about 2.25 miles south- 
east of San Martin) : 


Ap—O to 4 inches, light brownish-gray (10YR 6/2) loam, dark 
grayish brown (10YR 4/2) moist; weak, fine and 
mmedium, subangular blocky structure; very hard, fri- 
able, slightly sticky and slightly plastic ; common very 
fine roots; many very fine interstitial pores and coim- 
mon fine and medium tubular pores; medium acid 
(pH 6.0); clear, smooth boundary. (4 to 5 inches 
thick.) 

All—4 to 10 inches, light brownish-gray (10YR 6/2) loam, 
dark grayish brown (10¥R 4/2) moist; weak, coarse, 
angular blocky structure; very hard, friable, slightly 
sticky and slightiy plastic; few very fine roots; many 
very fine interstitial pores and common fine and 

_ medium tubular pores; slightly compacted because of 
tillage; medium acid (pH 6.0); gradual, smooth 
boundary. (6 to 8 inches thick.) 

A12—10 to 15 inches, light brownish-gray (1O0YR 6/2) heavy 
loam with common, fine, distinct, brown (7.5YR 5/4) 
mottles, dark grayish brown (10YR 4/2) moist; mas- 
sive; very hard, friable, sticky and plastic; very few 
very fine and medium roots; many very fine interstitial 
pores and common fine and medium tubular pores; few 
reddish-brown manganese and iron concretions 1 to 
2 millimeters thick; medium acid (pH 6.0); clear, 
smooth boundary. (4 to 6 inches thick.) 

A2—15 to 20 inches, light-gray (lOYR 7/2) heavy loam with 
common, fine, distinct, brown (10YR 5/3) mottles: 
brown (10YR 5/3, 7.5YR 4/2) moist; massive; very 
hard, friable, sticky and plastic; very few, very fine 
and medium roots; many very fine interstitial pores 
and common fine and medium tubular pores; common, 
fine, very dark reddish-brown manganese and iron con- 
eretions 1 to 2 millimeters thick; medium acid (pH 
6.0) ; gradual, wavy boundary. (2 to 8 inches thick.) 

B&A—20 to 29 inches, mottled and mixed yellowish-brown, 
pale-brown, and light-gray (10YR 5/4, 6/8, 7/2) clay 
loam, dark grayish brown, dark brown, and brown 
(10¥R 4/2, 4/3, 5/3) moist; massive; very hard, 
firm, sticky and plastic; very few very fine roots; com- 
mon very fine interstitial pores, common very fine 
tubular pores, and few fine tubular pores; common, 
thin clay bridges between sand grains in brownish 
parts; common, fine, dark reddish-brown to black 
manganese and iron concretions 1 millimeter thick, 
mainly in upper part that has mostly light-gray color: 
medium acid (pH 6.0); gradual, smooth boundary. 
(2 to 8 inches thick. ) 

B2t—29 to 42 inches, ight yellowish-brown (10YR 6/4) light 
clay, brown (10YR 5/5, 4/4 rubbed) moist; massive; 
very hard, firm, and somewhat brittle, sticky and 
plastic; common very fine interstitial pores, common 
fine tubuiar pores, and few very fine and medium 
tubular pores; many thin clay bridges between sand 
grains; a few prominent joints that suggest very coarse 

- polygonal prisms have moderately thick yellowish- 
brown (10YR 5/4) clay films and black manganese 
stains in a dendritic pattern; strongly acid (pH 5.2) ; 
gradual, smooth boundary. (14 to 20 inches thick.) 

B3t—42 to 60 inches, strong-brown (7.5YR 5/6) gravelly heavy 
clay loam, dark brown (7.5YR 4/4) moist; massive; 
hard, firm, and slightiy brittle, sticky and plastic; 
many very fine interstitial pores and few fine tubular 
pores; continuous moderately thick clay bridges be- 
tween sand grains; some joints have moderately thick 
dark-brown (7.5YR 4/4) clay films, and black 
manganese veins 14 to % inch across and several inches 
long; many sandstone pebbles are strongly weathered 
and are yellowish when cut; strongly acid (pH 5.4); 
gradual, smooth boundary. 

The A horizon is light brownish gray and light gray or gray- 
ish brown. Texture is loam or very fine sandy loam but ranges 
to sandy loam. The B horizon is light yellowish brown, strong 
brown, or brown, The texture is heavy clay loam or clay. Depth 
to the very slowly permeable B2t horizon is 18 te 35 inches. 


Included with this soil in mapping are a few areas of 
Hillgate silt loam and Pleasanton loam. 

The available water holding capacity is 6 to 9 inches. 
Runoff is very slow, and the hazard of erosion is none to 
slight. Fertility is low, Effective rooting depth generally is 
very deep. 

This soil is used for irrigated row crops, apricots. 
prunes, grapes, dryland hay, and pasture. Capability unit 
ITIs-3 (14). 

San Ysidro loam, acid variant, 2 to 9 percent slopes 
(SfC)—This soil has an average slope of 5 percent. 

Included with this soil in mapping are areas that have 
been subject to moderate sheet erosion and areas of Hill- 
gate silt loam. 

Runoff is slow to medium, and the hazard of erosion 
is slight to moderate. 

This soil is used for irrigated row crops, apricots, 
prunes, and grapes. A few areas are used for dryland hay 
and pasture. Capability unit IITe-3 (14). 


Sunnyvale Series 


The Sunnyvale series consists of poorly drained silty 
clays that are underlain by alluvium from material de- 
rived from sedimentary rock. These soils are in low posi- 
tions on the alluvial plains and have slopes of less than 2 
percent. The vegetation, where these soils are not culti- 
vated, is plants that require much water, annual grasses, 
and forbs. Elevation ranges from 100 to 300 feet. Average 
annual rainfall is 16 to 20 inches, and average annual 
temperature is 58° to 60° F. The growing season is 250 to 
275 days. Sunnyvale soils are associated with the Campbell 
and Clear Lake soils. 

In a representative profile, the surface layer is dark- 
gray, calcareous, moderately alkaline silty clay about 14 
inches thick. It is underlain by light-gray and gray, cal- 
careous, moderately alkaline silty clay to a depth of 60 
inches or more. In some places these soils are drained. 

Sunnyvale soils are used for irrigated row crops, or- 
chards, and pasture. 

Sunnyvale silty clay, drained (Sv}.—This soil is on low 
alluvial plains and has slopes of less than 2 percent. 

Representative profile (100 feet west of intersection of 
Santa Teresa and Laguna Roads, two tree rows north in 
a prune orchard) : 

Ap—O to 6 inches, dark-gray (N 4/0) silty clay, very dark 
gray (N 3/0) moist; strong, fine, granular structure; 
hard, very friable, sticky and plastic; common very 
fine and fine roots; many very fine interstitial pores; 
slightly calcareous, moderately alkaline (pH 8.0); 
clear, smooth boundary. (6 to 8 inches thick.) 

Alca—6 to 14 inches, dark-gray (N 4/0) silty clay, very dark 
gray (N 3/0) moist; strong, fine, subangular blocky 
structure; hard, friable, sticky and plastic; few fine 
roots; many very fine interstitial and tubular pores 
and few fine tubular pores; calcareous, with soft, 
medium, irregular lime masses; moderately alkaline 
(pH 8.0); gradual, wavy boundary. (6 to 10 inches 
thick. } 

Cica—14 to 34 inches, light-gray (N 7/0) silty clay, dark gray 
(N 4/6) moist; strong, medium, subangular blocky 
structure; very hard, friable, sticky and plastic: few 
fine roots; many very fine interstitial and tubular 
pores; very strongly calcareous, with many, large, 
irregularly shaped, soft lime masses and few hard 
lime concretions; moderately alkaline (pH 8.6); 
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gradual, wavy boundary. (18 to 22 inches thick.) 
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C2gca—34 to 42 inches, gray (5Y 5/1) silty clay, dark gray 
(5Y 4/1) moist; many, fine, distinct, light yellowish- 
brown (2.5Y 6/4) mottles, light olive brown (2.5Y 
5/4) moist; strong, medium, subangular blocky struc- 
ture; hard, friable, sticky and plastic; few fine roots; 
many very fine interstitial and tubular pores; strongly 
calcareous, with many large, irregularly shaped, soft 
lime masses; moderately alkaline (pH 8.0); clear, 
smooth boundary. (8 to 10 inches thick.) 

C3g-——42 to 60 inches, light-gray (5Y 7/1) silty clay, gray 
(5Y 5/1) moist; many, fine, distinct, light yellowish- 
brown (2.5Y 6/4) mottles, light olive browm (2.5Y 
5/4) moist; massive; hard, friable, sticky and plastic; 
many very fine interstitial and tubular pores; weakly 
calcareous; moderately alkaline (pH 8.0). 


The A horizon is silty clay or heavy silty clay loam. The C 
horizon is typically gray to white, and texture is silty clay 
or silty clay loam, Lime is disseminated, but there are few to 
many lime masses and few to comnion hard lime concretions. 

Included with this soil in mapping are some areas of 
Clear Lake clay and a few small areas that are strongly 
calcareous in the surface layer. 

Available water holding capacity of this soil is 9 to 10 
inches. Drainage has been improved because of the general 
lowering of the water table in the valley. Permeability 
is slow, and water sometimes is ponded during winter 
months. Runoff is very slow, and the hazard of erosion 
is none to slight. Fertility is high. Effective rooting depth 
is very deep. 

This soil is used for irrigated row crops, sugar beets, 
prunes, and pears. Where orchard crops are grown, 
definite symptoms of chlorosis are present because of the 
lime content of the soil. Capability unit IIs-5 (14). 

Sunnyvale silty clay (Su) —This nearly level soil has a 
profile similar to that of Sunnyvale silty clay, drained, but 
it, has a seasonal water table at a depth of 30 to 60 inches. 
Near Tulare Hill this soil has been flooded twice in about 
10 years. 

Included with this soil in mapping are a few small areas 
that are highly calcareous, a few areas that are salty in the 
surface layer, about 5 acres of Pacheco silt loam, just south 
of Tulare Hill, and a few acres of Willows clay. About 
20 acres of this soil has buried black clay at a depth of 
2 to 3 feet. 

Effective rooting depth of this soil is very deep but, is 
restricted by the seasonal water table. Available water 
holding capacity is 9 to 10 inches where this soil is drained. 
Natural fertility is moderate. 

This soil is used for irrigated row crops and pasture. 
Capability unit IIIw-5 (14). 


Terrace Escarpments 


Terrace escarpments (TeF) consists of areas of steep, old 
terraces and generally has slopes of 30 to 50 percent. This 
land type is associated with the Hillgate, Keefers, and 
Pleasanton soils. It has not developed distinct horizons, but 
it generally consists of material of gravelly loam or clay 
loam texture. Vegetation is mostly annual grasses, forbs, 
and scattered oak trees. 

Runoff is rapid, and the hazard of erosion is high. 

This land type is used for limited range, wildlife, and 
watershed Capability unit VIIe-1 (15); range site, 
Loamy. 
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Vallecitos Series 


The Vallecitos series consists of well-drained loams that 
are underlain by sedimentary and metasedimentary bed- 
rock at depths of 18 to 30 inches. These soils are on up- 
lands and have slopes of 15 to 75 percent. Vegetation is 
annual grasses, forbs, and oak trees. Elevation ranges from 
300 to 3,500 feet. Average annual rainfall is about 16 to 
25 inches, and average annual temperature is about 58° to 
60° F. The growing season is about 200 to 250 days. Valle- 
a soils are associated with the Gaviota and Los Gatos 
soils, 

In a representative profile, the surface layer is brown, 
slightly acid and medium acid loam about 10 inches thick. 
The subsoil is dark-brown and reddish brown, medium 
acid clay loam and clay. It is underlain at a depth of 19 
inches by bluish-gray metamorphosed shale. Rock outcrops 
cover 2 to 10 percent of the surface. . 

Vallecitos soils are used for range, wildlife, recreation, 
and watershed. 

Vallecitos rocky loam, 15 to 30 percent slopes, eroded 


(VaE2).—This soil is in large areas of steeper soils on hills 
that have broad, rounded ridges. Slopes average slightly 
less than 30 percent. _ 

Representative profile (175 feet west from intersection 
of the county line road from Pacheco Pass Highway) : 


A11—0 to 2 inches, brown (10YR 5/3) loam, dark brown (10YR 
8/8) moist; massive; hard, friable, nonsticky and 
nonplastic ; many very fine roots ; many very fine inter- 
stitial and tubular pores; slightly acid (pH 6.5); 
clear, smooth boundary. (1 to 2 inches thick.) 

A12—2 to 10 inches, brown (7.5YR 5/4) loam, dark brown 
(7.5YR 3/2) moist; massive; hard, friable, nonsticky 
and nonplastic; few very fine roots; many very fine 
interstitial and tubular pores and few fine and medium 
tubular pores; medium acid (pH 6.0) ; abrupt, smooth 
boundary. (7 to 8 inches thick.) 

Bit—10 to 16 inches, dark-brown (7.5YR 4/4) clay loam, 
dark reddish brown (5YR 3/4) moist; massive; hard, 
friable, slightly sticky and slightly plastic; few fine 
roots; many very fine interstitial and tubular pores 
and few fine and medium tubular pores; common thin 
clay films on bridges between sand grains and clay 
films in pores; medium acid (pH 6.0) ; abrupt, broken 
boundary. (0 to 8 inches thick.) 

B2t—16 to 19 inches, reddish-brown (5YR 5/8) clay, dark red- 
dish brown (5¥R 3/8) moist; moderate, medium, sub- 
angular blocky structure; very hard, firm, sticky and 
plastic; many very fine and fine tubular pores; con- 
tinuous, moderately thick clay films on ped surfaces 
and in pores; medium acid (pH 6.0); abrupt, broken 
boundary. (0 to 12 inches thick.) 

R—19 inches, bluish-gray, metamorphosed shale, 


The A horizon is brown or grayish brown. Reaction is me- 
dium acid to neutral. The texture is loam or light clay loam. 
Rock outcroppings cover 2 to 10 percent of the surface. The B2t 
horizon is typically reddish brown but ranges to dark brown 
or dark reddish brown. Reaction is medium acid to neutral. 
The texture is clay loam or clay. The Bt horizon is missing in 
places or is only in fracture planes of the bedrock. Depth to 
bedrock is 16 to 30 inches. 


Included with this soil in mapping are similar soils that 
have a brown subsoil, small areas of Rock land, areas that 
have been subject to severe sheet and rill erosion, and small 
areas of Montara rocky clay loam and Gaviota rocky loam. 
Also included are areas along drainageways where slopes 
range up to 45 percent, a few areas of a gray, moderately 
alkaline soil, and areas that have soft serpentine shale at 
a depth of 4 feet or more. 
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The available water holding capacity is 3 to 6 inches, 
depending on depth to bedrock. Permeability m the sub- 
soul is slow. Runoff is medium to rapid, and the hazard of 
erosion is moderate to high. Natural fertility is moderate. 
Effective rooting depth 1s shallow to moderately deep to 
bedrock. 

This soil is used for range. Natural vegetation is mostly 
grasses, forbs, and scattered oak trees. The surface over 
much. of the area is crusted from being trampled by live- 
stock. Capability unit VIe-7 (15); range site, Shallow 
Loamy. 

Vallecitos rocky loam, 50 toe 75 percent slopes, erodec 
(VaG2).—This soil is on uplands that have narrow, some- 
what angular to rounded, winding ridgetops. Slopes gen- 
erally range from 50 to 60 percent. This soil has a profile 
similar to that of Vallecitos rocky loam, 15 to 30 percent 
slopes, eroded, but it is more shallow. It averages about 16 
inches to bedrock but ranges from 13 to 24 inches. 

Included with this soil in mapping are some areas of 
Gaviota rocky loam and, on the north slopes, Les Osos clay 
loam. 

The available water holding capacity is 2 to 5 inches. 
Runoff is very rapid, and the hazard of erosion is very 
high. 

This soil is used for range, wildlife, recreation, and 
watershed. Natural vegetation is generally grasses, forbs, 
and scattered oak and Digger pine trees, but some of the 
more eroded areas have a thin brush cover. Capability unit 
ViTe-7 (15); range site, Shallow Loamy. 


Willows Series 


The Willows series consists of poorly drained clays that 
are underlain by alluvium from material derived from 
sedimentary rock. These soils are in low positions on the 
alluvial plains and have slopes of less than 2 percent. The 
vegetation, where these soils are not cultivated, consists of 
saline-alkali tolerant grasses and forbs. Elevation ranges 
from 100 to 400 feet. Average annual rainfall is 16 to 20 
inches, and average annual temperature is 58° to 60° F. 
The growing season is about 250 to 275 days. Willows 
soils are associated with the Clear Lake and Pacheco soils. 

In a representative profile, the surface layer is dark- 
gray, moderately alkaline, calcareous clay about 12 inches 
thick. The substratum is mottled, olive-gray and light 
olive-gray, strongly alkaline, calcareous clay to a depth 
of 60 inches or more. Deep cracks develop in the surface 
layer and upper part of the substratum when these soils 
are dry. The soils contain slight to moderate concentra- 
tions of soluble salts and alkali salts. 

Willows soils are used for irrigated row crops and 
pasture. 

Willows clay (Wa}.—This soil is in low positions on 
alluvial plains. It has no well-defined drainage channels. 
Slopes are less than 2 percent. 

Representative profile (south on Frazer Lake Read, %& 
of a mile from Bloomfield Avenue intersection and 3% of 
a mile north into field, toward the Pajaro River) : 

Ap—o to 6 inches, dark-gray (SY 4/1) clay, very dark gray (5Y 
2/1} moist; moderate, medinm and fine, granular 
structure; very hard, firm, sticky and very plastic; 
few very fine and medium roots; many very fine inter- 
stitial and tubular pores and few medium tubular 
pores; slightly calenrecus, moderately alkaline (pH 
8.0); abrupt, smooth boundary. (4 to 7 inches thick.) 


Al—6 to 12 inches, dark-gray (5Y 4/1) clay, very dark gray 
(5Y 3/1) moist; few, fine, distinet, light brownish-gray 
(2.5Y 6/2) mottles, light olive brown (2.5Y 5/4) 
moist; strong, coarse, angular, blocky strueture; ex- 
tremely hard, very firm, sticky and very plastic; 
many very fine roots and few medium roots; many 
very fine interstitial and tubular pores and few 
medium tubular pores; many intersecting slicken- 
sides; slightly caleareous, moderately alkaline (pH 
8.0) ; clear, smooth boundary. (6 to 8 inches thick.) 

Clica—12 to 31 inches, olive-gray (SY 5/2) clay, dark olive gray 
(5Y 3/2) moist; many, fine, distinct, brown (10YR 
5/3) mottles, dark brown (10¥R 4/3) moist; strong, 
coarse, prismatic structure; extremely hard, very 
firm, sticky and very plastic; common very fine and 
medium roots; many very fine interstitial and tubular 
pores and few medium tubular pores; many inter- 
secting slickensides; strongly effervescent, with lime 
in seams and soft masses; few medium-sized gypsum 
erystals lining some pores; strongly alkaline (pH 
8.5) ; clear, smooth boundary. (18 to 25 inches thick.) 

C2—31 to 60 inches, light olive-gray (5Y 6/2) clay, olive gray 
(5Y 5/2) moist; common, fine, distinct, brown (10YR 
5/3) mottles, dark brown (10Y¥R 4/3) moist, and few, 
medium, distinct, gray (5Y¥ 5/1) moities; massive; 
very hard, firm, sticky and plastic; many very fine 
interstitial and tubular pores and few medium tubu- 
lar pores; many intersecting slickensides in the upper 
10 inches; strongly effervescent; strongly alkaline 
(pH 8.5). 

The A horizon is commonly dark gray or dark grayish brown. 
Lime is generally present. Few to many medium-sized salt 
crystals commonly are in the A and C horizons. When this soil 
is dry, deep cracks develop that ordinarily are 144 to 114 inches 
in width. The C horizon is olive gray, light olive gray, or light 
yellowish brown. Distinct mottles start at an average depth 
of 12 inches and are light brownish gray, brown, or gray. 


Included with this soil in mapping are some areas of 
Clear Lake clay and a few areas of a soil that has 2 to 5 
percent slopes. About 20 percent of this acreage is covered 
by overwash material, 10 to 20 inches thick, of sandy clay 
loam texture. 

The natural fertility of this soil is affected by moderate 
concentrations of soluble salts. Effective rooting depth is 
restricted by a water table that fluctuates seasonally be- 
tween depths of 20 and 40 inches. The soil generally is 
ponded during winter. The available water holding capac- 
ity is 6 to 7.5 inches. Permeability is slow, and erosion is 
not a problem. 

This soil is used mostly for pasture. A few areas are used 
for irrigated row crops. Capability unit [Vw-6 (14). 


Yolo Series 


The Yolo series consists of well-drained loams that are 
underlain by alluvium from sedimentary rock. These soils 
are on alluvial plains and fans and have slopes of 0 to 9 
percent. The vegetation, where these soils are not culti- 
vated, is mainly annual grasses and forbs, and there are 
a few scattered oak trees. Elevation ranges from 400 to 
2,400 feet. Average annual rainfell is 15 te 25 inches, 
and average annual temperature is 58° to 60° F. The 
growing season is about 250 to 275 days. Yolo soils are 
associated with the Campbell, Esparte, and Zamora soils. 

In a representative profile, the surface layer is grayish- 
brown, neutral and mildly alkaline loam about 29 mches 
thick. The substratum is brown, mildly alkaline silt loam 
0 a depth of 60 inches or more. In some places the surface 
i Ly clay loam. 
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Yolo soils are used mainly for irrigated row crops, 
orchards, vineyards, dryland hay, and pasture. Large 
areas are also used for housing and commercial develop- 
ment. These are the most productive soils in the Santa 
Clara Valley. : . 

Yolo loam, 0 to 2 percent slopes (YaA).—This soil is on 
alluvial plains and fans. Representative profile (in field 
20 feet east of San Antonio Creek, 0.25 mile north of 
Harney School, in San Antonio Valley in northwest cor- 
ner of NW14NEY, sec. 1, T.78.,R.4E.): 

Ap—0 to 7 inches, grayish-brown (10YR 5/2) loam, very dark 
grayish brown (10YR 3/2) moist; massive; hard, 
friable, nonsticky and nonplastic; many very fine 
roots; many very fine interstitial pores; neutral (pH 
6.6) ; clear, smooth boundary. (6 to 8 inches thick.) 

_Al—7 to 29 inches, grayish-brown (10YR 5/2) loam, very 

dark grayish brown (10YR 3/2) moist; massive ; hard, 
friable, nonsticky and nonplastic; common very fine 
roots; many very fine interstitial and tubular pores 
and few fine and medium tubular pores; mildly alka- 
line (pH 7.5); clear, smooth boundary. (20 to 24 
inches thick.) 

C—29 to 60 inches, brown (10YR 5/8) silt loam, dark brown 
(10¥R 4/3) moist; massive; hard, friable, nonsticky 
and nonplastic; few very fine roots; many very fine 
interstitial and tubular pores and few medium and 
fine tubular pores; mildly alkaline (pH 7.5). 


The A horizon is grayish brown or brown. Texture is com- 
monly loam but in places is silt loam or light clay loam. Reac- 
tion is mildly alkaline to slightly acid. The C horizon is 
brown, yellowish brown, or light yellowish brown. Reaction is 
neutral to mildly alkaline. The C horizon is stratified and is 
silt loam, silty clay loam, clay loam, or loam in texture. This 
horizon has an average texture of silt loam or loam and is 
10 to 40 inches deep. Lime is present in the C horizon below 
a depth of 40 inches in places, 

Included with this soil in mapping are areas of Yolo 
silty clay loam, areas of a soil that is pale brown in the 
surface layer, areas of Zamora clay loam, and areas of 
Garretson soils. 

Available water capacity is about 10 to 11 inches. Perme- 
ability is moderate. Runoff is very slow, and the hazard 
of erosion is none to slight. Fertility is high. The effective 
rooting depth is very deep. 

This soil is used partly for irrigated row crops, prunes, 
apricots, walnuts, pears, dryland hay, and pasture. About 
50 percent of the acreage of this soil is used for housing 
and commercial development. Capability unit I-1 (14) and 
WWIc-1 (15). 

Yolo loam, 2 to 5 percent slopes (YaB).—This soil is on 
small to medium-sized fans. It has a profile similar to that 
of Yolo loam, 0 to 2 percent slopes, except that the texture 
of the surface layer is loam or light clay loam. 

Included with this soil in mapping are areas of Garret- 
son gravelly loam and Yolo loam that have slopes that 
range to 9 percent. 

Runoff is slow, and the hazard of erosion is slight. 

This soil is used for irrigated row crops, prunes, apri- 
cots, walnuts, dryland hay, and pasture. Capability unit 
IIe-1 (14) and IITe-1 (15). 

Yolo silty clay loam, 0 to 2 percent slopes (YeA).—This 
soil is on alluvial plains. Texture of the surface layer and 
substratum is silty clay loam or clay loam. 

Included with this soil in mapping are small areas of 
Garretson gravelly loam, narrow areas of slope breaks, 
and areas of Campbell silty clay loam. 
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Available water holding capacity is 11 to 12 inches. 
Permeability is moderately slow. Runoff is very slow, and 
erosion is not a problem. 

This soil is used partly for irrigated row crops, prunes, 
apricots, walnuts, pears, grapes, and dryland hay and 
pasture. About 50 percent of the acreage of this soil is used 
ae housing and commercial development. Capability unit 

1 (14). 

Ydlo sity clay loam, 2 to 9 percent slopes (YeC).— 
This soil is on alluvial fans and has slopes that average 
5 percent. It has a profile similar to that of Yolo loam, 
0 to 2 percent slopes, but the surface layer and substratum 
are silty clay loam or clay loam. 

Included with this soil in mapping are some areas of 
Garretson gravelly loam and Pleasanton gravelly loam. 

Available water holding capacity is 11 to 12 inches. 
Permeability is moderately slow. Runoff is slow to 
medium, and the hazard of erosion is slight to moderate. 

This soil is used for irrigated row crops, prunes, apri- 
cots, walnuts, pears, grapes, and dryland pasture. Capa- 
bility unit ITe-1 (14). 


Zamora Series 


The Zamora series consists of well-drained clay loams 
that are underlain by alluvium of mixed origin. These 
soils have slopes of 0 to 9 percent and ‘are on alluvial fans. 
The vegetation, where these soils are not cultivated, is 
chiefly annual grasses and forbs, and there are scattered 
oak trees. Elevation ranges from 200 to 1,000 feet. Average 
annual rainfall is 16 to 20 inches, and average annual tem- 
perature is 58° to 60° F. The growing season is about 250 
to 275 days. Zamora soils ‘are associated with the Pleasan- 
ton and Yolo soils. . 

In a representative profile, the surface layer is dark 
grayish-brown, neutral clay loam about 15 inches thick. 
In some places the surface layer is loam. The subsoil is 
dark-brown and brown, neutral clay loam that is under- 
lain at a depth of 35 inches by brown and pale-brown, 
neutral sandy clay loam and gravelly sandy clay loam that 
extend toa depth of 60 inchesormore. _ 

Zamora soils are used mainly for irrigated row crops, 
orchards, vineyards, and dryland hay and pasture. A few 
areas are used for housing and commercial development. 

Zamora clay loam, 0 to 2 percent slopes (ZbA).—This 
soil is on alluvial fans in the Paradise Valley area and 
in smaller areas throughout the survey area. 

Representative profile (in prune orchard about 30 feet 
southwest of intersection of Bowden Avenue and Watson- 
ville Road) : 

Ap—0 to 7 inches, dark grayish-brown (10YR 4/2) clay loam, 
very dark grayish brown (10OYR 3/2) moist; massive ; 
hard, friable, sticky and plastic; few very fine roots ; 
many very fine interstitial pores; neutral (pH 7.0) ; 
abrupt, smooth boundary. (6 to 8 inches thick.) 

A1i—7 to 15 inches, dark grayish-brown (10YR 4/2) clay loam, 
very dark grayish brown (10¥R 3/2) moist; massive ; 
hard, friable, sticky and plastic; few very fine and 
medium roots; neutral (pH 7.0) ; clear, smooth bound- 
ary. (6 to 12 inches thick.) 

B21t—15 to 26 inches, dark-brown (10YR 4/8) clay loam, dark 
brown (10YR 3/3) moist; moderate, medium, sub- 
angular blocky structure: hard, friable, sticky and 
plastic; few very fine and medium roots; many very 
fine interstitial and tubular pores and few medium 
tubular pores; continuous, thick clay film on ped sur- 
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faces and in pores; neutral (pH 7.0); clear, wavy 
boundary. (11 to 14 inches thick.) - 

B22t—26 to 35 inches, brown (10YR 5/8) ciay loam, dark 
brown (10YR 4/3) moist; few, fine, faint, yellowish- 
brown (10YR 5/4) motties, dark yellowish brown 
(10YR 4/4) moist; moderate, medium, snbangular 
blocky structure; hard, friable, sticky and plastic; 
many very fine interstitial and tubular pores and 
few medium tubular pores; many thin clay films on 
ped surfaces and in pores; neutral (pHi 7.0); clear, 
smooth boundary. (9 to 16 inches thick.) 

C1—35 to 58 inches, brown (10YR 5/3) sandy clay loam, dark 
brown (LOYR 4/3) moist; massive; slightly hard, very 
friable, sticky and plastic; many very fine interstitial 
and tubular pores; neutrai (pH 7.0); ciear, smooth 
boundary. (20 to 30 inches thick.) 

C2—58 to 70 inches, pale-brown (10Y¥R 6/3) gravelly sandy 
clay loam containing about 80 percent (by volume) 
gravel, brown (10YR 5/3) moist; massive; slightly 
hard, very friable, nonsticky and nonplastic; many 
fine and very fine interstitial pores; neutral (pH 7.0). 

The A horizon is commonly dark grayish brown but in places 

is grayish brown or dark brown. Texture of the A and B 

horizons is clay loam or silty clay loam. There is a slight 

increase in the content of clay from the A horizon to the B 

horizon. Reaction is neutral to slightly acid and changes little 

with depth. 

Included with this soil in mapping are some areas of 
Pleasanton loam and small bodies of Yolo loam. 

Available water holding capacity is 11 to 12 inches. Run- 
off is very slow, and the hazard of erosion is none to 
slight. Permeability in the subsoil is moderately slow. 
Fertility is high. Effective rooting depth is very deep. 

This soil is used for irrigated row crops, prunes, apri- 
cots, walnuts, grapes, and dryland hay and pasture. 
Capability unit I-83 (14). 

Zamora loam, 0 to 2 percent slopes (ZaA).—This soil is 
on small fans throughout the survey area. The surface 
layer is grayish brown, and the texture is loam or light 
clay loam that contains about 3 to 8 percent (by volume) 
medium and fine gravel. 

Included with this soil in mapping are areas of Pleas- 
anton loam and Yolo loam. 

This soil is used mainly for irrigated row crops, apricots, 
prunes, walnuts, grapes, and dryland hay and pasture. A 
few acres are used for housing and commercial develop- 
ment. Capability unit I-3 (14). ; 

Zamora loam, 2 to 9 percent slopes (ZaC}.—This soil 
has an average slope between 3 to 6 percent. The surface 
layer is grayish brown. Texture is loam or light clay loam 
that contains about 3 to 8 percent (by volume) medium 
and fine gravel. 

Included with this soil in mapping are areas of Hillgate 
silt loam and Pleasanton loam, 

Runoff is slow to medium, and the hazard of erosion is 
slight to moderate. 

This soil is used for irrigated row crops, apricots, 
prunes, walnuts, grapes, and dryland hay and pasture. 
Capability unit TTe-1 (14). 

Zamora clay loam, 2 te 9 percent slopes (ZbC}.—This 
‘soil is in small to medium-sized areas on fans. Average 
slope is 3 to 5 percent. Texture is silty clay loam, clay loam, 
or gravelly clay loam. 

Included with this soil in mapping are areas of gravelly 
clay loam and gravelly loam. 

Runoff is slow to medium, and the hazard of erosion is 
slight to moderate. 
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This soil is used for irrigated row crops, prunes, apri- 
cots, walnuts, grapes, and dryland pasture and hay. Capa- 
bility unit IIe-1 (14). 

Zamora and Cropley soils, 2 to 9 percent slopes, 
severely eroded (ZeC3}.—These soils are on fans and toe 
slopes. Slopes are mostly short and run toward deeply cut 
channels. These soils have been damaged by severe guily 
and sheet erosion. 

The Zamora clay loam has a profile similar to that of 
Zamora clay loam, 0 to 2 percent slopes, and the Cropley 
clay has a profile similar to that of Cropley clay, 0 to 2 
percent slopes. 

Included with this mapping unit are areas of Azule 
clay loam, Diablo clay, and Los Osos clay loam. 

Zamora and Cropley soils are used for dryland pasture. 
Uneven surfaces, gullies, and deposition make cultivation 
of these soils difficult. Capability unit [Ve-5 (15). 


ise and Managemené of the Soils 


Soil productivity depends on the characteristics of the 
soils, the climate of the area in which they occur, and the 
management they receive. The characteristics of the soils 
and the climate generally cannot be changed. Manage- 
ment, however, can be controlled, and changes in the sys- 
tems of management can cause the productivity and 
quality of crops or livestock products to vary greatly. 
Changes in management systems are made by varying 
one or more of many practices, including crop rotation, 
irrigation, land leveling, fertilization, tillage, erosion 
control, and drainage. 

In this section the system of capability grouping used 
by the Soil Conservation Service is explained and sugges- 
tions for managing soils in each capability group are 
given. Following this, the Storie Index rating is discussed 
and the yields of the soils for the more a hae crops in 
the survey area are given. This is followed by subsections 
on range, wildlife, and engineering uses of the soils. 


Capability Groups of Soils 


Capability classification is the grouping of soils to show, 
in a general way, their suitability for most kinds of farm- 
ing. It is a practical classification based on limitations of 
the soils, the risk of damage when they are used, and the 
way they respond to treatment. The classification does 
not apply to rice and other crops having special require- 
ments. The soils are classified according to degree and 
kind of permanent limitation, but without consideration 
of major and generally expensive landforming that would 
change the slope, depth, or other characteristics of the 
soils; and without consideration of possible but unlikely 
major reclamation projects. 

In the capability system, all kinds of soils are grouped 
at three levels, the capability class, subclass, and unit. 
These are discussed in the. following paragraphs. 

Carasmiry Cxiasses, the broadest grouping, are desig- 
nated by Roman numerals I through VITT. The numerals 
indicate progressively greater limitations and narrower 
choices for practical use. Classes are defined as follows: 


Class I. Soils that have few limitations that restrict 
their use. 
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Class II. Soils that have some limitations that reduce 
the choice of plants or require moderate conserva- 
tion practices. 

Class ITI. Soils that have severe limitations that re- 
duce the choice of plants or require special con- 
servation practices, or both. 

Class IV. Soils that have very severe limitations that 
restrict the choice of plants or require very care- 
ful management, or both. 

Class V. Soils subject to little or no erosion but that 
have other limitations, impractical to remove, that 
limit their use largely to pasture, range, wood- 
land, or wildlife food and cover. (None in the 
Eastern Santa Clara Area) 

Class VI. Soils that have severe limitations that make 
them generally unsuited to cultivation and limit 
their use largely to pasture or range, woodland, or 
wildlife food and cover. 

Class VII. Soils that have very severe limitations that 
make them unsuited to cultivation and that re- 
strict their use largely to grazing, woodland, or 
wildlife. 

Class VIII. Soils and landforms that have limitations 
that preclude their use for commercial plant pro- 
duction and restrict their use to recreation, wild- 
life, or water supply, or to esthetic purposes. 

Carasiity Suscrasses are soil groups within one class; 
they are designated by adding a small letter, e, w, 8, or ¢, 
to the class numeral, for example, IIe. The letter ¢ shows 
that the main limitation is risk of erosion unless close- 
growing plant cover is maintained ; w shows that water in 
or on the soil interferes with plant growth or cultivation 
He some soils the wetness can be partly corrected by arti- 

cial eee!) ; 8 shows that the soil is limited mainly 
because it is shallow, droughty, clayey, or stony; and ¢, 
used in the Eastern Santa Clara Area at not in all parts 
of the United States, shows that the chief limitation is 
climate that is too cold or too dry. 

In class I there are no subclasses, because the soils of 
this class have few limitations. Class V can contain, at the 
most, only subclasses indicated by 2, s, and c, because the 
soils in it are subject to little or no erosion, though they 
have other limitations that restrict their use largely to 
pasture, range, woodland, wildlife, or recreation. 

Capazriity Units are soil groups within the subclasses. 
The soils in one capability unit are enough alike to be 
suited to the same crops and pasture plants, to require 
similar management, and to have similar productivity and 
other responses to management. Thus, the capability unit. 
is & convenient grouping for making many statements 
about management of soils, 

Capability units in California are given Arabic num- 
bers that suggest the chief kind of limitation responsible 
for placement of the soil in the capability class and sub- 
class, For this reason, some of the units within the sub- 
classes are not numbered consecutively, and their symbols 
are a partial key to some of the soil features. The num- 
erals used to designate units within the classes and sub- 
classes are these: 


0. A problem or limitation caused by sand and gravel 
in the substratum. 
1. Anerosion hazard, actual or potential. 
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2. A problem or limitation of wetness caused by 
poor drainage or flooding. 

A problem or limitation caused by slow or very 
slow permeability of the subsoil or substratum. 
A problem or limitation caused by coarse soil tex- 
ture or excessive gravel, 

A problem or limitation caused by a fine textured 
or moderately fine textured surface soil. 

A problem of limitation caused by salt or alkali. 

A problem or limitation caused by cobbles, stones, 
or rock outcrop. 

A problem or limitation caused by shallow depth 
of soil over bedrock. 

A problem or limitation caused by low fertility or 
by toxicity. 
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Land resource areas 


In the Eastern Santa Clara Area, capability classifica- 
tion is further refined by designating the land resource 
area in which the soils in a unit lie. A land resource area 
is a broad geographic area that has a distinct combination 
of climate, soils, management needs, and cropping systems. 
Parts of three of these areas lie in the survey area. These 
areas and their members are the forested upland soils 
along the Santa Clara-Santa Cruz County line (4), the 
Santa Clara Valley (14), and the wpland pasture and range 
soils on both sides of the valley (15). 

This section includes a description of each resource area 
of which part lies in the survey area and assumptions 
made by land resource areas for capability Broupine 
Soils in two resource areas may be similar and have the 
same capability unit and symbol, but use and management 
may differ. For these reasons capability unit symbols are 
followed by resource area numbers in parentheses. 

Land Resource Area 4 covers the western part of the 
survey area along the crest of the Santa Cruz Mountains 
and extends generally 2 to 6 miles eastward. The natural 
cover is Douglas-fir and redwood. A few areas have been 
logged. The elevation of this resource area ranges from 
500 to 3,500 feet, and the average annual rainfall is 35 
to 50 inches, 

Major conservation problems in the use of these soils are 
steep slopes, shallowness to bedrock and a slight to severe 
hazard of erosion. Fire control, proper logging methods, 
and sustained yield practices reduce erosion. 

Basic facts and assumptions considered in establishing 
the capability classification for this land resource area are 
as follows: 

1. Climate is characterized by warm summers and 
cool, moist, mild winters; the frost-free season 
lasts 200 to 250 days, and the beneficial moisture 
effects of fog on the plants is equivalent to about 
4 inches of annual rainfall. 
Irrigation is not required, because the soils are 
mainly managed as forest land. 

Crops consist primarily of Douglas-fir, redwood, 
and Christmas trees. 

Control of flooding is not practical for individual 
farms and ranches. 

A moderately high level of management is used. 
A soil depth of 20 inches and an available water 
holding capacity of 3 inches are sufficient for an- 
nual forage plants. 
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Land Resource Area 14 consists of the valley bottoms, 
alluvial fans, and low terraces along the edges of the Santa 
Clara Valley. This area is level to moderately sloping. The 
elevation ranges from 100 to 2,400 feet, and the average 
annual rainfall is 15 to 25 inches. 

Many of the soils-in this resource area require intensive 
conservation and management practices if their full poten- 
tial is to be utilized. The soils at the lower end of the Santa 
Clara Valley are poorly drained. Flooding and deposition 
occur along the major streams. Generally the soils do not 
seriously erode. Maintenance of soil structure requires 
careful attention on the intensively managed soils. There is 
a growing shortage of water for irrigation. 

asic facts and assumptions considered in establishing 
the capability classification for this land resource area are 
as follows: 


1. Climate is characterized by warm summers and 
cool, moist, mild winters; the frost-free season 
lasts 250 to 275 days; and beneficial coastal fogs 
occur over most of the area. 

2. Irrigation water is or will be available for all ir- 
rigable soils in the area. 

8. Land damage by flooding has been greatly reduced, 
but flooding still occurs in some areas. 

4. Drainage has been improved, but more is needed 
on some soils, 

5. A wide variety of the commonly cultivated field, 
truck, forage, fruit, and nut crops are grown, sub- 
ject to limitations imposed by individual soils. 

6. A moderately high level of management is used. 

7. Erosion on the steeper slopes needs to be reduced. 


Land Resource Area 15 covers the eastern part of the 
county that is part of the Diablo Range and the lower foot- 
hill areas of the Santa Cruz Mountains. The soils are roll- 
ing on hills and are moderately steep to very steep on 
mountainous uplands. The elevation ranges from 100 to 
4,000 feet, and the average annual rainfall is 15 to 50 
inches. Natural vegetation is generally grass or oak-grass, 
but the north slopes are wooded. Most areas of these soils 
are used for range, wildlife, recreation, and watershed. 
This is the largest land resource area of the county. 

The major conservation needs of this land resource area 
have been caused by overgrazing and the farming of steep, 
shallow soils. The soils on the steep slopes have moderate 
to high erosion hazard and are eroded in many places. 
Many of the soils are shallow to bedrock, and some are 
stony and rocky. The low available water holding capacity 
of many of the soils is caused by shallowness and gravel. 
Some of the soils derived from serpentine rock have very 
low fertility. 

Basic assumptions considered in establishing the capa- 
bility classification for the soils in this land resource area 
are as follows: 


1. Irrigation water is not available for any of the 
soils in the area. 

2. Crops are limited and consist primarily of pasture, 
range, and dryland grain hay. 

8. Control of flooding is not practical for individual 
farms.and ranches. 

4. A moderately high level of management is used. 

5. Soils that have an available water holding capa- 
city of 3 inches are suited to annual forage plants. 
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6. The evapotranspiration rate, which is the com- 
puted amount of water loss under existing condi- 
tions of temperature and precipitation for a 12- 
month period, is 12 to 14 inches. 


Management by capability units 


In the following pages, the capability units in the 
Eastern Santa Clara Area are described and suggestions 
for the use and management of the soils are given. Soil 
series names are mentioned in each capability unit, but this 
does not mean that all mapping units in the series are in 
that particular capability unit. 

The soils in each unit are listed in the “Guide to Mapping 
Units” at the back of this soil survey, and they are more 
fully described in the section “Descriptions of the Soils.” 


CAPABILITY UNIT F-i (14) 

This unit consists of very deep, well-drained, nearly level 
soils on alluvial plains and fans, and soils formed under 
conditions of poor or somewhat poor drainage that has 
been altered by pumping for irrigation. Slopes are less 
than 2 percent. These soils are in the Campbell, Garretson, 
Pacheco, and Yolo series. They have a loam, silt loam, clay 
loam, or silty clay loam surface layer and substratum. Also 
in this unit are the Garretson and Pacheco soils, gravelly 
substratum, which have stratified sand and gravel at a 
depth of 36 to 60 inches. Campbell silty clay loam and 
Pacheco silt loam that have been drained are also in this 
unit because the seasonal water table that existed during 
their development is now below the 60-inch root zone. 

The soils in this unit are neutral to moderately alkaline 
throughout the profile. In places the moderately alkaline 
soils are calcareous in the substratum. Favorable rooting 
depth is 60 inches or more. Permeability is moderate to 
moderately slow. Runoff is very slow, and hazard of erosion 
is none to slight. Fertility is moderate to high. The avail- 
able water holding capacity is about 7.5 to 12 inches. Aver- 
age annual rainfall is 15 to 25 inches, and the growing 
season is 250 to 275 days. 

The soils in this unit are the most productive in the 
survey area and permit a wide range of climatically adapted 
crops to be grown. These soils ave used for orchards, vine- 
yards, dryland hay, pasture, and row crops, including 
beans, garlic, onions, peppers, lettuce, tomatoes, and suga. 
beets. The orchard crops are pears, apricots, cherries, 
prunes, and walnuts. 

The soils of this unit have almost no permanent limita- 
tions, but leveling cuts must be restricted on Garretson 
and. Pacheco soils, gravelly substratum. It is important to 
maintain organic-matter content by using green-manure 
crops, growing crops in suitable rotations, and turning 
under all crop residue. A good crop rotation for the soils 
in this unit includes a green-manure crop every 3 to 5 
years interchanged with pasture or alfalfa and row crops. 
In orchards, the green-manure crops. need to be planted 
in fall. 

These soils may be irrigated by furrow, border, contour- 
basin, or sprinkler methods. They can be leveled or graded 
without difficulty to improve methods of irrigation man- 
agement where needed. All crops respond well to fertilizer, 
and @ nitrogen fertilizer is especially beneficial for most 
crops; however, fertilizer needs vary according to the crop. 
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CAPABILITY UNIT I-3 (14) 


This unit consists of very deep, well-drained, nearly 
level soils that have a moderately fine textured subsoil and 
are on fans. Slopes average less than 2 percent. These 
soils are in the Los Robles, Pleasanton, and Zamora. se- 
ries. They have a loam or clay loam surface layer and a 
gravelly clay loam or clay loam subsoil. The substratum 
is gravelly sandy clay loam. 

The soils in this unit are slightly acid to neutral 
throughout the profile. Favorable rooting depth is more 
than 60 inches, Permeability in the subsoil is moderatel, 
slow. Runoff is very slow, and erosion is not a hazard. 
Fertility is moderate or high. The available water holding 
capacity is 8 to 12 inches. Average annual rainfall is 16 
to 20 inches, and the growing season -is 250 to 275 days. 

These soils are suited to a wide range of climatically 
adapted crops. They are used for row crops, orchards, 
vineyards, dryland hay, and pasture. Principal row crops 
are beans, garlic, onions, peppers, lettuce, and tomatoes. 
Principal orchard crops are apricots, prunes, and walnuts. 

Organic-matter content of these soils can be maintained 
by eleding @ green-manure crop in the rotation every 3 
to 5 years, by returning all crop residue to the soil, and 
by growing irrigated pasture or alfalfa in rotation with 
row crops. 

These soils may be irrigated by furrow, border, contour- 
basin, or sprinkler methods. All crops respond well to 
fertilizer, and a nitrogen fertilizer is especially beneficial 
for most corps; however, fertilizer needs vary according 
to the crop. Care must be taken in leveling or smoothing 
these soils to avoid exposing the subsoil, which is more 
difficult to manage than the surface layer. 


CAPABILITY UNIT Me-1 (14) 


This unit consists of very deep, well-drained, gently 
sloping to moderately sloping soils that lie on alluvial 
plains and fans. Slopes range from 2 to 9 percent. These 
soils are in the Garretson, fos Robles, Pleasanton, Yolo, 
and Zamora series. They have a loam, gravelly loam, clay 
loam, and silty clay loam surface layer. Texture of the 
subsoil or substratum is silt loam, silty clay loam, clay 
loam, gravelly loam, or gravelly clay loam. 

The soils in this unit are slightly acid to mildly alkaline 
throughout the profile. Favorable rooting depth is 60 
inches or more. Permeability is moderately rapid to mod- 
erately slow. Runoff is very slow to medium, and the 
hazard of erosion is none to moderate. Fertility is mod- 
erate to high. The available water holding capacity is 
about 7 to 12 inches. Average annual rainfall is 15 to 
25 inches, and the growing season is 250 to 275 days. 

These soils are suited to a wide range of climatically 
adapted crops grown in the survey area. They are used 
for orchards, row crops, vineyards, dryland hay, and pas- 
ture. Principal row crops are beans, garlic, onions, pep- 
pers, lettuce, tomatoes, and sugar beets. Principal orchard 
crops are apricots, prunes, and walnuts. 

The soils in this unit can be protected from sheet and 
- gully erosion by tilling across the slope, planting a cover 
crop, and rotating crops with pasture every 3 to 5 years. 
Cover crops and all crop residue should be turned under 
as & green-manure crop to help maintain organic-matter 
content and improve soil structure. 

Because of slopes, these soils are limited to furrow and 
sprinkler irrigation systems. Where slopes are long or 


runoff water from higher areas crosses fields, diversions 
should be provided to convey all excess water to controlled 
outlets. A nitrogen fertilizer is beneficial to most crops, 
but need for fertilizer varies according to the crop grown. 


CAPABILITY UNIT Ile-3 (14) 


Rincon clay loam, 2 to 9 percent slopes, eroded, is the 
only soil in this unit. This is a very deep, well-drained, 
gently sloping to moderately sloping soil on fans. It has 
a clay loam surface layer, a gravelly clay subsoil, and a 
clay loam substratum. 

This soil is neutral in the surface layer and 1s moder- 
ately alkaline and calcareous in the lower part of the 
subsoil and in the substratum. Roots penetrate to a depth 
of more than 60 inches. Permeability is slow. Runoff is 
slow to medium, and the hazard of erosion is slight to 
moderate. Natural fertility is high. The available water 
holding capacity is 9 to 11 inches. The average annual 
rainfall is 16 to 20 inches, and the growing season is 250 
to 275 days. 

This soil is suited to almost all climatically adapted 
crops. It is used for irrigated row crops, prunes, apricots, 
walnuts, grapes, dryland hay, and pasture. Walnuts are 
not so well suited as other tree crops because of the slowly 
permeable clay subsoil. 

To slow runoff water and control erosion, all cultivation 
or tillage should be across the slope. Cover crops in or- 
chards also help to control erosion. Cover crops, green- 
manure crops, crop residue, or other sources of organic 
matter should be returned to the soil to improve soil 
structure and increase the infiltration rate. aor 

Sprinklers are the best method of applying irrigation 
water, although furrows laid out on the contour or across 
the slope are also satisfactory. 

Applications of a nitrogen fertilizer generally benefit 
most crops; however, fertilizer needs vary according to the 
crop and should be determined. by soil or plant tissue tests. 


CAPABILITY UNIT He-5 (14) 

Cropley clay, 2 to 9 percent slopes, is the only soil in this 
unit. This is a very deep, well-drained, gently sloping to 
moderately sloping soil on fans. It has a clay surface layer 
and substratum. This soil is neutral to moderately alkaline 
and is calcareous in the substratum. Favorable rooting 
depth is more than 60 inches. Permeability is slow. Runoff 
is slow to medium, and the hazard of erosion is slight to 
moderate. Natural fertility is high. The available water 
holding capacity is about 8.5 to 10 inches. Average annua] 
rainfall is 16 to 20 inches, and the growing season is 260 to 
275 days. 

The soil in this unit is suited to a wide range of climati- 
cally adapted crops grown in the survey area. It is used 
for row crops, orchards, vineyards, dryland hay, and pas- 
ture. Principal row crops are beans, garlic, onions, pep- 
pers, lettuce, tomatoes, and sugar beets. Principal orchard 
crops are apricots, pears, prunes, and walnuts. 

The clay surface layer makes this soil difficult to till 
unless the content of soil moisture is right. This soil can 
be protected from sheet and gully erosion by tilling and 
planting across the slope and by rotating crops with pas- 
ture every 3 to 5 years. A fall cover crop should be planted 
in orchards. Cover crops and all crop residue should be 
returned to the soil to help maintain organic-matter con- 
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tent and improve soil structure. This soil is limited to fur- 
row and sprinkler irrigation systems because of slope. 
Fertilizer needs vary according to the crop grown. 


CAPABILITY UNIT Hiw-2 (14) 


This unit consists of deep, poorly drained, nearly level 
soils on alluvial flood plains. Slopes average less than 2 
percent. These soils are in the Pacheco series. They have a 

ne sandy loam or clay loam surface layer. They have a 
calcareous, mottled, stratified substratum that is mainly 
loam and very fine sandy loam in texture. 

The soils in this unit are moderately alkaline. Favorable 
rooting depth is restricted by a seasonal water table at a 
depth of 3 to 4 fect. Permeability is moderate. Runoff is 
very slow, and the hazard of erosion is none to slight. A 
few areas are subject to flooding (fig. 4) about twice in 10 
years, which may destroy early crops. Fertility is moder- 
ate. The available water holding capacity is 9 to 11 inches. 
Average annuai rainfall is 16 to 20 inches, and the grow- 
ing season is 250 to 275 days. 

These soils are suited to a wide range of climatically 
adapted shallow-rooted crops. They are used for row crops 
and pears. Principal row crops grown are beans, garlic, 
onions, peppers, lettuce, tomatoes, and sugar beets. Except 
for pears, orchard crops are not well suited unless drain- 
age 1s improved. 

To maintain sot! fertility and good soil structure, a crop 
rotation that includes a grass-legume crop every 3 to 4 
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years should be used. Also, green-manure crops add needed 
organic matter. 

Because of the low position and poor drainage of these 
soils, excess water collects on the surface from higher lying 
areas, Such water should be diverted into suitable outlets. 
Mole drains, open drains, and tile drains can be used to 
lower the water table and remove excess water, Irrigation 
must be controlled to prevent ponding and waterlogging; 
sprinkler irrigation is the best system for controlling the 
quantity of water applied. Furrow irrigation should be 
carefully managed. 

Ail crops respond readily to fertilization, but fertilizer 
needs vary according to the crop grown. 


CAPABILITY UNIT Ils-3 (14) 


Rincon clay loam, 0 to 2 percent slopes, is the only soil 
in this unit. This is a well-drained, nearly level soil on 
fans. It has a clay loam surface layer, a gravelly clay sub- 
soil, and a clay loam substratum. 

This soil is neutral in the upper part and is moderately 
alkaline and calcareous in the lower part of the subsoil and 
in the substratum, The favorable rooting depth is more 
than 60 inches. Permeability is slow. Runoff is very slow, 
and the hazard of erosion is none to slight. Fertility is 
high. The available water holding capacity is 9 to 11 inches. 
Average annual rainfall is 16 to 20 inches, and the grow- 
ing season is 250 to 275 days. 


Figure ¢.—Flooded area of Pacheco clay loam about 5 miles south of Gilroy. 
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This soil is suited to a wide variety of climatically 
adapted crops. It is used for irrigated row crops, grapes, 
apricots, prunes, walnuts, and dryland hay and pasture. 
Pears are a well suited tree crop, although other trees do 
well on this soil. Walnuts are not so well suited as other tree 
crops because of the slowly permeable gravelly clay subsoil. 

reen-manure crops, crop residue, or other sources of 
organic matter should be returned to the soil to improve 
soil structure, increase the infiltration rate, and maintain 
the organic-matter content. 

This soil is difficult to till except at the proper moisture 
content. Water from adjacent areas tends to collect on this 
soil unless it is protected. All methods of irrigation are 
suited to this soil; however, furrows need to be carefully 
managed to assure proper water distribution throughout 
the profile. 

Fertilizer needs vary according to the crop grown and 
should be determined by plant tissue or soil tests. 


CAPABILITY UNIT Hs-4 (14) 


This unit consists of very deep, well-drained, nearly 
level, gravelly soils on fans. Slopes range from 0 to 2 
percent. These soils are in the Arbuckle and Pleasanton 
series. They have a gravelly loam surface layer and a 
gravelly loam, gravelly clay loam, and gravelly sandy clay 
Joam subsoil. Some areas of these soils have a substratum 
of very gravelly sandy loam. 

The soils in this unit are medium acid to moderately 
alkaline in both the surface layer and the subsoil. Favor- 
able rooting depth is more than 60 inches. Permeability 
in the subsoil is moderate to moderately slow. Runoff is 
very slow, and the hazard of erosion 1s none to slight. 
Fertility is moderate. The available water holding capacity 
is 5 to 8 inches, Average annual rainfall is 15 to 25 inches, 
and the growing season is 250 to 275 days. 

The soils of this unit are suited to a wide range of 
climatically adapted crops grown in the survey area. Dry- 
farmed crops, however, are limited because of the 
moderate to high available water holding capacity. These 
soils are used for limited row crops, orchards, vineyards, 
grain hay, and pasture. Principal row crops grown are 
beans, peppers, and tomatoes. Principal orchard crops are 
apricots, prunes, and walnuts. 

Cover crops and green-manure crops help to maintain 
soil structure and organic-matter content. ‘All crop residue 
should be returned to the soil. 

‘There is generally enough gravel present to interfere 
slightly with tillage operations. Applications of irrigation 
water must be light and frequent to prevent loss of water 
by deep percolation. Water can best be applied by using a 
sprinkler irrigation system. If furrow or border irrigation 
is used, short runs should be used to prevent excessive per- 
colation and leaching of nutrients from the soil. All crops 
respond to nitrogen fertilizers, and some crops respond 
to phosphorus. 

CAPABILITY UNIT Is-5 (14) 

This unit consists of very deep, well-drained to poorly 
drained, nearly level soils on alluvial plains and fans. 
Slopes average less than 2 percent. These soils are in the 
Campbell, Clear Lake, Cropley, and Sunnyvale series. 
They have a clay or silty clay surface layer and 
substratum. 

The soils in this unit are neutral to moderately alkaline 
in both the surface layer and substratum. In some places 
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the soils are calcareous in the lower part of the surface 
layer or in the substratum. Favorable rooting depth is 
more than 60 inches. Permeability in the subsoil is moder- 
ately slow to slow. Runoff is very slow, but a few areas 
of these soils may be ponded during the winter. Fertility 
is high. The available water holding capacity is about 
8 to 12 inches. The water table that existed during the 
development of the poorly drained and somewhat poorly 
drained soils is now below the zone that will affect plant 
roots. The present drainage has been brought about by 
pumping water for irrigation. Average annual rainfall is 
16 to 20 inches, and the growing season is 250 to 275 days. 

These soils are suited to a wide range of climatically 
adapted crops grown in the survey area. They are used 
for row crops, orchards, vineyards, dryland hay, and pas- 
ture. Principal row crops are beans, garlic, onions, peppers, 
lettuce, tomatoes, and sugar beets. Orchard crops are apri- 
cots, prunes, pears, and walnuts. Of the deciduous fruit 
trees grown in the area, pears are best suited to these soils. 

The silty clay or clay surface layer of these soils is 
difficult to till unless soil moisture is right. To maintain 
soil fertility and soil structure, a crop rotation should be 
used, Also, green-manure crops will add needed organic 
matter. : 

Because of very slow runoff, excess water from higher 
lying areas tends to collect on these soils. Such water should 
be diverted into suitable outlets. Irrigation must be con- 
trolled to prevent ponding and waterlogging. Sprinkler 
irrigation systems can best control the quantity of water 
applied. Furrow irrigation should be carefully managed. 

crops respond readily to application of fertilizer 

on these soils; however, fertilizer needs vary according to 

the crop. 
CAPABILITY UNIT Ille-1 (15) 

This unit consists of deep and very deep, well drained 
and moderately well drained, nearly tvelta moderately 
sloping soils on alluvial fans. Slopes range from 0 to 9 
percent. These soils are in the Arbuckle, Esparto, Gar- 
retson, and Yolo series. They have a gravelly loam and 
loam surface layer, a gravelly loam, silt loam, and clay 
loam subsoil, and a very gravelly sandy loam, gravelly 
clay loam, and silt loam substratum. 

eaction in the surface layer is slightly acid to mildly 
alkaline. Favorable rooting depth is 38 inches to more 
than 60 inches. Permeability in the subsoil is moderate to 
moderately slow. Runoff is very slow to medium, and the 
hazard of erosion is none to moderate. Fertility is moderate 
to high. The available water holding capacity is about 
5.5 to 12 inches, Average annual rainfall is 15 to 25 inches, 


-and the growing season is 250 to 275 days. 


Because irrigation water-is not available, the soils in 
this unit are better suited to climatically adapted dryland 
crops than to crops requiring irrigation. They are used 
for dryland grain hay and pasture. 

Tillage and planting should be across the slope to slow 
runoff during rainy seasons. A crop rotation that provides 
plants with many roots and incorporates crop residue is 
needed to increase the water infiltration rate and to im- 
prove the soil structure. Where slopes are long, or runoff 
water from higher areas crosses fields, diversions should 
be provided to convey all water to controlled outlets. 

Applications of nitrogen and phosphorus fertilizers gen- 
erally benefit most crops, except in years when rainfall is 
below average. 
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CAPABILITY UNIT Hie-3 (14) 


This unit consists of very deep, well drained and mod- 
erately well drained, gently sloping to moderately sloping 
soils on old terraces and fans. Slopes range from 2 to 9 
percent. These soils are in the Hillgate and San Ysidro 
series and San Ysidro variant. They have a silt loam, 
clay loam, and loam surface layer and a clay or very 
gravelly clay subsoil. The substratum consists of sandy 
clay loam or clay loam. Keefers clay loam, 2 to 9 percent 
slopes, is included with this unit because its use and man- 
agement are similar to that of the other soils in the unit. 

The soils in this unit are strongly acid to moderately 
alkaline. Depth to the clay subsoil is 19 to 36 inches. 
Permeability in the subsoil is slow to very slow. Runoff 
is slow to medium, and the hazard of erosion is slight to 
moderate. Fertility is low to moderate. The available water 
holding capacity is about 6.5 to 9 inches. Average annual 
rainfall is 16 to 25 inches, and the growing season is 200 
te 275 days. 

These soils are suited to shallow-rooted crops. They 
are used for orchards, vineyards, dryland hay, and pasture. 
Principal orchard crops are apricots and prunes. 

The major restrictions in the use of these soils result 
from slope and limited soil depth. All tillage and planting 
should be on the contour or across the slope. In orchards, 
an annual cover crop should be planted and fertilized. 
Cover crops help to prevent erosion during the rainy sea- 
son, and in spring they should be turned under as a green- 
manure crop to add needed organic matter. 

Irrigation must be carefully controlled to avoid satura- 
tion of the soil above the very slowly and slowly permea- 
ble subsoil. These soils are best suited to sprinkler irriga- 
tion systems; however, furrow irrigation is satisfactory 
where the grade is about 0.5 percent. Waterways and pro- 
tected. outlets should be provided for runoff water. 

Fertilizer applications should be based on individual 


crop needs. 
CAPABILITY UNIT Iile-3 (15) 


Azule clay loam, 9 to 15 percent slopes, eroded, is the 
only soil in this unit.. This is a very deep, well-drained, 
strongly sloping soil on uplands. It has a clay loam sur- 
faca fee, a gravelly sandy clay subsoil, and a gravelly 
sandy clay loam substratum. 

This soil is medium acid throughout the profile. Roots 
can penetrate to a depth of 60 inches. Permeability is slow. 
Runoff is medium, and the hazard of erosion is moderate. 
Fertility is high. The available water holding capacity is 
% to 8 inches. The average annual rainfall is 16 to 25 inches, 
and the growing season is 200 to 250 days. 

Because irrigation water is not available, this soil is bet- 
ter suited to climatically adapted dryland crops than to 
crops requiring irrigation. It is used for dryland prunes, 
grapes, grain hay, and pasture. 

To reduce runoff and control erosion, tillage operations 
should be across the slope or on the contour. A crop rota- 
tion that includes plants that produce fine roots helps to 
improve soil structure, to increase the water infiltration 
rate, and to maintain the organic-matter content. Return- 
ing crop residue or adding organic matter to the soil also 
helps to maintain the organic-matter content. Where slopes 
are long, or where runoff water from higher areas crosses 
this soil, diversions should be provided to convey all excess 
water to controlled outlets. Fertilizer should be applied 
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according to crop needs, as determined by soil or plant 
cissue tests. 
CAPABILITY UNIT Ie-5 (15) 

Diablo clay, 9 to 15 percent slopes, is the only soil in 
this unit. This is a moderately deep to deep, well-drained, 
strongly sloping soil on uplands. It has a clay surface layer 
and substratum and is underlain by soft calcareows sand- 
stone. This soil is mildly alkaline to moderately alkaline 
and is calcareous in the substratum. Favorable rooting 
depth is 26 to 56 inches. Permeability in the subsoil is 
slow. Runoff is medium to rapid, and the hazard of ero- 
sion is moderate to high. Fertility is high. Available water 
holding capacity is about 8 to 7 inches. Average annual 
rainfall is 16 te 20 inches, and the growing season is 250 
to 275 days. 

Because irrigation water is not available, this soil is 
better suited to climatically adapted dryland crops than 
to crops requiring irrigation. It is used for dryland or- 
chards, vineyards, grain hay, pasture, and range. Prunes 
are the principal orchard crop. 

The clay surface layer is difficult to till if the moisture 
content is not right. To slow runoff water during the rainy 
season and to decrease the risk of sheet, rill, and gully 
erosion, tillage and planting should be across the slope. 
Using a crop rotation that includes plants that provide 
many roots and plowing under crop residue are needed 
to increase the water infiltration rate and to improve soil 
structure. Where slopes are long, or runoff water from 
higher areas crosses fields, diversions should be provided 
to convey all excess water to controlled outlets. 

Applications of nitrogen and phosphorus fertilizers 
generally benefit most crops, except in years where rain- 
fall is below average. 


CAPABILITY UNIT IlIw-5 (14) 


This unit consists of deep, somewhat poorly drained 
and poorly drained soils on alluvial flood plains. Slopes 
average less than 2 percent. These soils are in the Camp- 
bell, Clear Lake, and Sunnyvale series. They have a silty 
clay loam, clay, and silty clay surface layer and substra~- 
tum. The lower part of the substratum of some of these 
soils consists of clay and muck. 

The soils in this unit are neutral to moderately alkaline 
in the surface layer and substratum. A few of these soils 
are calcareous in the surface layer and substratum, and 
slight concentrations of soluble salts are present in places. 
Rooting depth is restricted by a seasonal water table that 
is at a depth of 30 to 60 inches. Permeability is slow or 
moderately slow. The hazard of erosion is none to slight. 
Runoff is very slow and may be ponded in some areas. A 
few areas are subject to flooding, and early crops may be 
destroyed. Fertility is moderate to high. The available 
water holding capacity is 6 to 13 inches. Average annual 
rainfall is 16 to 20 inches, and the growing season is 250 
to 275 days. 

The soils of this unit are suited to the shallow-rooted, 
climatically adapted crops grown in the area. These soils 
are used for row crops, limited orchards, and pasture. 
Principal row crops are beans, garlic, onions, peppers, let- 
tuce, tomatoes, and sugar beets. Pears are the principal 
owe crop. Except for pears, orchard crops are not well 
suited. 

These soils are difficult to till except at the proper mois- 
ture content. Because of their low position and somewhat 
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poor to poor drainage, these soils tend to collect excess 
water from higher lying areas. Open drains and tile drains 
may be used to remove excess water and lower the water 
table. Irrigation must be controlled to prevent ponding 
and waterlogging. Sprinkler irrigation systems can best 
control the quantity of water applied. Furrow irrigation 
should be carefully managed. To maintain soil fertility 


and soil structure, a crop rotation that includes a grass- | 


legume crop every 3 to 4 years should be used. 

All crops respond readily to fertilizer, but fertilizer 
needs vary according to the crop grown. Soils that have 
a high lime content, combined with poor drainage, often 
- eause lime-induced chlorosis. Where chlorosis is a prob- 
lem, improved drainage and application of iron com- 
pounds clirectly to the crop are beneficial. 


CAPABILITY UNIT I¥ls-3 (14) 

The unit consists of ve 
and well drained, nearly level soils on fans and terraces. 
Slopes average less than 2 percent. These soils are in the 
San Ysidro series and the San Ysidro series, acid variant. 
They have a loam and clay loam surface layer and a clay or 
very gravelly clay loam subsoil. The substratum con- 
sists of sandy clay loam. Keefers clay loam, 0 to 2 per- 
cent slopes, is deeper than normal for the soils in this 


deep, moderately well drained’ 


unit but is included with this unit because it has similar 
use and management problems. 

' The soils in the unit are pies od acid to moderately 
alkaline. Depth to the very slowly to slowly permeable 
subsoil is 18 to 35 inches. Runoff is normally very slow, 
but some ponding may occur during winter months. The 
hazard of erosion is none to slight. Fertility is low to mod- 
erate. The available water holding capacity is about 5 to 9 
inches, Average annual rainfall is 16 to 25 inches, and 
the growing season is 250 to 275 days. 

The soils of this capability unit are suited to shallow- 
rooted crops such as grain hay and pasture. They are 
used for orchards, vineyards, dryland grain hay, and 
pasture, Apricots, prunes, and walnuts are the principal 
orchard crops grown. Orchard crops are poorly suited be- 
cause of the slowly and very slowly permeable subsoil. 

Irrigation should be carefully controlled to prevent 
saturation of the surface soil. Where runoff from higher 
areas crosses fields, diversions should be provided to con- 
vey the water to controlled outlets (fig. 5). All crop resi- 
due should be returned to the soil to help maintain soil 
structure and organic-matter content. In orchards, an an- 
nual cover crop should be planted and fertilized. Cover 
crops help to prevent erosion during the rainy season and 
add needed organic matter. A nitrogen and phosphorus 


Figure 5—Runoff water from higher areas has accumulated in area of San Ysidro Ioam, 0 to 2 percent slopes. 
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fertilizer generally benefits most crops, but fertilizer needs 
vary according to the crop grown. 


CAPABILITY UNIT Ue=1 (15) 


This unit consists of very deep, well drained and mod- 
erately well drained, nearly level soils on alluvial fans. 
Slopes average less than 2 percent. These soils are in the 
Esparto, Garretson, and Yolo series. They have a loam 
surface layer and a silt loam, loam, and light clay loam 
substratum. Unconformable sand and gravel occur in 
some areas at a depth of 36 to 60 inches. 

The soils in this unit have a medium acid to mildly al- 

kaline surface Jayer. Favorable rooting depth is more than 
60 inches. Permeability is moderate to moderately slow. 
Runoff is slow to very slow, and the hazard of erosion is 
none to slight. Fertility is moderate to high. The available 
water holding capacity is about 7.5 to 12 inches. Average 
annual rainfall is 15 to 25 inches, and the growing season 
is 250 to 275 days. 
' Because irrigation water is not available, the soils in 
this unit are better suited to climatically adapted dryland 
crops than to crops requiring irrigation. They are used for 
‘dryland grain hay and pasture. On grain-hay land, a 
green-manure crop should be planted every 8 to 4 years to 
help maintain organic-matter content and improve soil 
structure. 

All crops grown on these soils respond well to nitrogen 
and phosphorus fertilizers. 


CAPABILITY UNIT IVe~i (4) 


Felton silt loam, 15 to 30 percent slopes, is the only soil 
in this unit. This is a moderately deep, well-drained, mod- 
erately steep soil on uplands. It has a silt loam surface 
layer and a clay loam subsoil. Underlying rock is inter- 
bedded shale and sandstone. 

Reaction of the surface layer is medium acid. The sub- 
soil is medium acid to strongly acid. Favorable rooting 
depth is 20 to 36 inches. Runoff is medium, and the hazard 
of erosion is moderate. Permeability in the subsoil is mod- 
erately slow. Fertility is moderate, and the available water 
holding capacity is about 4 to 7 inches. Average annual 
rainfall is 40 to 50 inches, and the growing season is 200 
to 250 days. 

Most areas of this soil have been cleared and used for 
dryland pasture; a small acreage has been planted to 
grain hay and Christmas trees. It is suited to Christmas 
trees or to timber production. 

This soil-is not well suited to tilled crops, because it 
has moderately steep slopes and a hazard of erosion: When 
this soil is cultivated, tillage should be across the slope 
to control sheet erosion. Crop residue should be returned 
to the soil to help maintain soil structure and organic- 
matter content. The soil should have a vegetative cover 
8 years out of 5 if used for growing grain hay. Where 
slopes are long, or runoff water from higher areas crosses 
fields, diversions should be provided to convey all excess 
water to controlled outlets. Fire trails should be provided 
where necessary. 


CAPABILITY UNIT IVe-1 (15) 

This unit consists of moderately deep to very deep, well- 
drained, moderately sloping to moderately steep soils on 
uplands and terraces. Slopes range from 5 to 30 percent. 
These soils are in the Gilroy, Los Gatos, San Benito, and 
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Pleasanton series. The Gilroy, Los Gatos, and San Benito 
soils have a gravelly loam and clay loam surface layer 
and a clay loam or gravelly clay loam subsoil. Their sub- 
stratum consists of hard, metamorphosed basic igneous 
and shale bedrock or of gravelly sandy clay loam. Pleasan- 
ton gravelly loam, 9 to 15 percent slopes, eroded, differs 
from the Gilroy, Los Gatos, and San Benito soils. It is a 
very deep soil that was included in this capability unit 
because it needs management similar to that of the other 
soils in this unit. 

The soils in this unit are medium acid to moderately al- 
kaline. Favorable rooting depth is 18 to 48 inches to 
metamorphosed basic igneous rock or shale. Runoff is 
slow to rapid, and the hazard of erosion is slight to high. 
Fertility is moderate to high. The available water holding 
capacity is about 4 to 10 inches. Average annual rainfall 
is 16 to 40 inches, and the growing season is 200 to 255 days. 

These soils are used for dryland grapes, grain hay, 
pasture, and range. They are best suited to grazing. Be- 
cause of the slope and‘ hazard of erosion, they should 
not be cultivated more than 2 years out of 5. Vineyards 
require either a fertilized and seeded fall cover crop or 
a continuous cover crop. All tillage should be as nearly 
on the contour as possible. All crop residue should be 
returned to the soil to help maintain organic-matter con- 
tent and improve soil structure. 

All crops grown on these soils respond well to nitrogen 
and phosphorus fertilizers. 


CAPABILITY UNIT IVe-~3 (15) 


This unit consists of very deep to moderately deep, well- 
drained, strongly sloping to moderately steep soils on 
uplands and terraces. Slopes range from 9 to 30 percent. 
These soils are in the Azule, Los Osos, and Parrish series. 
They have a clay loam or gravelly clay.loam surface layer 
and a gravelly clay, gravelly sandy clay, or clay subsoil. 

The soils in this unit are medium acid to strongly acid. 
Depth to bedrock is 24 inches to more than 60 inches. 
Permeability in the subsoil is slow. Runoff is slow to rapid, 
and the hazard of erosion is slight to high. Fertility is 
moderate to high. The available water holding capacity is 
about 4 to 9 inches. Average annual rainfall is 16 to 30 
inches, and the growing season is 200 to 250 days. 

These soils are best suited to grazing. They are used 
for vineyards, grain hay, pasture, and range. Because 
of the slope and hazard of erosion, they should not be 
cultivated more than 2 years out of 4. 

Vineyards require use of intensive soil conservation 
practices such as growing a fertilized fall cover crop or 
a continuous cover crop. All tillage must be on the con- 
tour as nearly as iossible, All crop residue should be re- 
turned to the soi] te help maintain organic-matter content 
and improve soil structure. Where slopes are long, or 
runoff water crosses fields, diversions should be provided 
to convey all excess water to controlled outlets, 

All crops grown on these soils respond well to nitrogen 
and phosphorus fertilizers. 


CAPABILITY UNIT TVe-5 (15) 
This unit consists of moderately deep and deep, well- 
drained, moderately sloping to moderately steep soils on 
uplands. Slopes range from 9 to 30 percent. These soils 
are in the Altamont, Climara, Cropley, and Zamora series. 
They have a clay loam or clay surface layer and subsoil. 
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The soils in this unit are neutral to moderately alkaline. 
Favorable rooting depth is 20 to 56 inches and corresponds 
with depth to bedrock. Permeability is slow. Runoff is 
medium to rapid, and the hazard of erosion is moderate to 
high. Fertility is moderate to high. The available water 
holding capacity is about 3 to 7 inches. Average annual 
rainfall is 16 to 30 inches, and the growing season is 200 
to 250 days. Because of similar use and management, 
Zamora and Cropley soils, 2 to 9.percent slopes, severely 
eroded, are included in this unit. Zamora soils are very 
deep, are moderately slowly permeable, and have a clay 
loam subsoil. They were included because they cannot be 
mapped separately from the Cropley soils. Unlike other 
soils in this unit, Zamora soils have up to 12 inches of avail- 
able water holding capacity, surface runoff is slow, and the 
hazard of erosion is slight on the lesser slopes. 

The soils in this unit are suited to grazing. They are 
used for dryland grain hay, pasture, and range. Because 
of the slope and hazard of erosion, they should not be cul- 
tivated more than 2 years out of 5. 

The clay surface layer is difficult to till if the moisture 
content is not right. All tillage should be as nearly on the 
contour as possible. On areas used for grain hay, a green- 
manure crop should be planted every 4 years to help main- 
tain organic-matter content and improve soil structure. 
All crop residue should be returned to the soil. 

All crops grown on these soils respond well to nitrogen 
fertilizer. Some grasses respond to application of sulfur. 


CAPABILITY UNIT IVe-8 (4) 


Madonna loam, 15 to 30 percent slopes, is the only soil 
in this unit. This is a moderately deep, well-drained, mod- 
erately steep soil on uplands. It has.a loam surface layer 
and subsoil. The underlying rock is hard sandstone. 

The soil is medium acid. Favorable rooting depth is 20 
to 28 inches. Permeability is moderate. Runoff is medium 
to rapid, and the hazard of erosion is moderate to high. 
Fertility is moderate. The available water holding capac- 
ity is 3 to 5 inches. Average annual rainfall is 35 to 50 
inches, and the growing season is 200 to 250 days. 

The soil in this unit is suited to pasture and range. It is 
used for grain hay, pasture, and range. A permanent cover, 
such as grasses, should be grown on these soils 3 years 
out of 5, All tillage should be on the contour as nearly as 
possible. All crop residue should be returned to the soil to 
help maintain organic-matter content and improve soil 
structure. 


CAPABILITY UNIT IVw-4 (14) 


Cortina very gravelly loam, 0 to 5 percent slopes, is the 
only soil in this unit. This is a very deep, somewhat exces- 
sively drained, gravelly soil on stream benches. It has a 
very gravelly loam and very gravelly fine sandy loam 
surface layer and a very gravelly sandy loam substratum. 

This soil is slightly acid in both the surface layer and 
substratum. Favorable rooting depth is more than 60 
inches. Permeability is rapid. Runoff is very slow, and 
this soil is subject to flooding 3 years out of 10. Fertility is 
low. The available water holding capacity is 2.5 to 4 inches. 
Average annual rainfall is 16 to 25 inches, and the grow- 
ing season is 250 to 275 days. 

The soil in this unit is used mainly for pasture. A few 
areas have been planted to prunes. This soil is suited to 
some row crops and to orchards. Because of droughtiness 
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and the very gravelly texture, dryland crops do not do 
well. 

Dikes or other water control structures should be pro- 
vided to protect crops and the soil from damaging over- 
flow. Applications of irrigation water must be light and 
frequent to prevent loss of water by deep percolation. 
Water can best be controlled by using a sprinkler irriga- 
tion system. Cover crops and green-manure crops help to 
maintain soil structure and organic-matter content, All 
crop residue should be returned to the soil. 

Crops grown on this soil respond to applications of nitro- 
gen and phosphorus fertilizers. 


CAPABILITY UNIT IVw-6 (14) 


Willows clay is the only soil in this unit. This is a poorly 
drained, very deep soil that has slight to moderate soluble 
salt and alkali concentrations in basins and low positions 
on the alluvial plains. Slopes average less than 2 percent. 
This soil has a moderately alkaline clay surface layer and 
is underlain by a strongly alkaline clay substratum. Favor- 
able rooting depth is restricted by a seasonal water table 
at a depth of 20 to 40 inches. Permeability is slow. Runoff 
is very slow, and the hazard of erosion is none to slight. 
Fertility is low. The available water holding capacity is 6 
to 7.5 inches. Average annual rainfall is 16 to 20 inches, 
and the growing season is 250 to 275 days. 

This soil is used for limited row crops and pasture. It is 
best suited to salt-tolerant pasture. Leached areas that have 
improved drainage can be used for limited salt-tolerant 
row crops and grain hay. 

Because the basic water intake rate is very slow, irriga- 
tion water is difficult to manage. Excess amounts of water 
are needed to leach salts in order to prevent their accu- 
mulation in the upper part of the surface layer. Drains are 
needed to improve the natural drainage conditions as well 
as to remove excess water and leached salts during irriga- 
tion. Both open and closed drains can be used. 

Soil amendments are generally needed on this soil. For 
example, annually adding approximately 3 tons of 90 per- 
cent gypsum per acre lowers the alkali content to a level 
the crops can tolerate. Generally, the upper 12 inches of 
the surface layer of this soil can be reclaimed and main- 
tained. Substratum reclamation, however, has proven diffi- 
cult. The surface layer should be leached so as to obtain 
a good emergence of seed for adapted crops. Crop residue 
or other organic matter should be returned to the soil to 
improve the structure and tilth. 


CAPABILITY UNIT IVs-9 (14) 


Maxwell clay, 0 to 5 percent slopes, is the only soil in 
this unit. This is a very deep, moderately well drained, 
nearly level to gently sloping soil on fans. It has a neutral 
to mildly alkaline clay surface layer that is underlain by 
a moderately alkaline clay and gravelly clay loam sub- 
stratum. : 

This soil has a favorable rooting depth of more than 60 
inches. Permeability is slow. Runoff is very slow to slow, 
and the hazard of erosion is none to slight. Fertility is 
low because of an unfavorable calcium-magnesium ratio. 
The available water holding capacity is 8 to 10 inches. 
Average annual rainfall is 16 to 20 inches, and the grow- 
ing season is 260 to 275 days. 

This soil is used for limited orchards, dryland grain hay, 
and pasture. The only orchard crop grown is prunes. 
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Because of low fertility, this soil is better suited to pasture 
than to most other uses. . 

Crop residue should be returned to the soil to improve 
soil structure. The clay texture of the surface layer makes 
tillage difficult unless the moisture content is right. Excess 
water from higher lying areas may collect on the surface 
and should be diverted into suitable outlets. Irrigation 
must be controlled to prevent ponding and waterlogging. 
Sprinkler irrigation systems can best control the quantity 
of water applied. 

Use of fertilizer has not proven economical. 


CAPABILITY UNIT Vie-1 (4) 

Felton silt loam, 30 to 50 percent slopes, is the only soil 
in this unit. This is a moderately deep to deep, well- 
drained, steep soil on uplands. It has a silt loam surface 
layer and a clay loam subsoil. Underlying rock is inter- 
bedded shale and sandstone. 

This soil is medium acid in the surface layer and medium 
acid to strongly acid in the subsoil. Favorable rooting 
depth is 35 to 59 inches. Permeability in the subsoil is 
moderately slow. Runoff is rapid, and the hazard of ero- 
sion is high. The available water holding capacity ranges 
from 5 to 10 inches. Fertility is moderate. Average annual 
rainfall is 40 to 50 inches, and the growing season is 200 to 
250 days. 

This soil is used for timber production and range. It is 
best suited to timber production, Christmas tree produc- 
tion, and grazing. This soil should not be used for culti- 
vated crops. 

The soil in this unit should have a permanent cover be- 
cause of the steep slopes and high hazard of erosion. To 
keep sheet and gully erosion to a minimum, the gradient 
of logging roads should not exceed 12 percent. Adequate 
ditches and culverts should be provided on main roads 
‘for control of runoff water. Placing slash on landings and 
skid trails after logging helps to prevent gullies. Slash 
should be kept out of streams to maintain accessibility to 
fish and other wildlife and to prevent flooding. Fire trails 
should be provided where needed. 


CAPABILITY UNIT VIe-1 (15) 


This wnit consists of moderately deep to deep, well- 
drained, moderately steep to steep soils on uplands. Slopes 
range from 15 te 50 percent. These soils are in the Gilroy, 
San Andreas, San Benito, and Santa Lucia series. They 
have a fine sandy loam, clay loam, and gravelly or shaly 
loam surface layer. Texture of the subsoil is sandy loam, 
clay loam, gravelly clay loam, or very shaly clay loam. 
The substratum is hard, shattered sandstone, shale, or 
basic igneous rock. 

The soils in this unit are medium acid to moderately 
alkaline. Permeability is moderately slow to moderately 
‘rapid. Depth to bedrock is 20 to 50 inches. Runoff is rapid, 
and the hazard of erosion is high. Fertility is moderate 
to high. The available water holding capacity is about 2 
to 10 inches. Average annual rainfall is 16 to 40 inches, and 
the growing season is 200 to 250 days. 

These soils are used for grapes and range. Because of 
the hazard of erosion, they are best suited to grazing. 

The soils in this unit should not be cultivated, except 
to prepare a seedbed to plant better forage grasses and 
legumes. Proper grazing management is needed to obtain 
good yields of forage and to control sheet and gully ero- 
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sion, Fire trails should be provided where needed. Nitrogen, 
phosphorus, and sulfur fertilizers, applied in adequate 
amounts before the first rain, increase early production 
of forage. 

CAPABILITY UNIT Vie-3 (15) 

This unit consists of moderately deep to deep, well- 
drained, strongly sloping to steep soils on uplands and 
terraces. These soils are in the Hillgate, Los Osos, and 
Parrish series. They have a silt loam, clay loam, or gravelly 
clay loam surface layer and a gravelly clay or clay sub- 
soil. They overlie old terrace sediments or metamorphosed 
shale. The soils on terraces have slopes that range from 9 
to 30 percent, and the soils on uplands have slopes that 
range from 30 to 50 percent. 

The soils in this unit are slightly acid to strongly acid. 
Rooting depth generally is 24 inches to more than 60 
inches, but in places it is as shallow as 10 inches for root- 
sensitive crops because of the slowly permeable clay sub- 
soil. Permeability in the subsoil is slow to very slow. 
Runoff is medium to rapid, and the hazard of erosion is 
moderate to high. Fertility rate is high to low, and the 
available water holding capacity is about 4 to 8 inches. 
Average annual rainfall is 16 to 30 inches, and the growing 
season is 200 to 275 days. 

These soils are used for range. Because they are subject 
to sheet and gully erosion, they are better suited to grazing 
than to most other uses. 

The soils in this unit should not be cultivated, except to 

repare a seedbed for planting better forage grasses and 
egumes. Proper grag management is needed to control 
erosion and to obtain good yields of forage. Fire trails 
should be provided where needed. Nitrogen, phosphorus, 
and sulfur fertilizers, applied in adequate amounts before 
the first rain, increase early yields of forage. 


CAPABILITY UNIT Vle~5 (15) 


This unit consists of moderately deep and deep, well- 
drained, moderately steep to steep soils on wplands. Slopes 
range from 15 to 50 percent. These soils are in the Alta- 
mont, Climara, and Diablo series. They have a clay and 
stony clay surface layer and a clay substratum. The parent 
material is shale, sandstone, and basic igneous rock. 

The soils in this unit are neutral to moderately alkaline. 
The moderately alkaline soils in places are calcareous in 
the surface layer and in the substratum. Favorable rooting 
depth is 20 to 56 inches. Runoff is medium to rapid, and 
the hazard of erosion is moderate to high. Fertility is 
moderate to high, and the available water holding capacity 
is about 3 to 7 inches. Average annual rainfall is 16 to 25 
inches, and the growing season is 200 to 275 days. 

These soils are used for range. They are well suited to 
grazing, and forage production is high. 

The soils in this unit should not be cultivated, except to 
prepare a seedbed for planting better forage grasses and 
legumes. Proper grazing management is needed to control 
erosion and to obtain good production of forage. Fire 
trails should be provided where needed, Nitrogen, phos- 
phorus, and sulfur fertilizers, applied in adequate amounts 
before the first fall rain, increase early production of 
forage. 

CAPABILITY UNIT Vie~7 (15) 
_ This unit consists of shallow to moderately deep, well- 
drained, moderately sloping to moderately steep soils on 
uplands. Slopes range from 5 to 30 percent. These soils are 
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in the Gaviota and Vallecitos series. They have a loam sur- 
face layer and a gravelly loam and clay subsoil that is 
underlain by hard sandstone and shale rock. The surface 
is 2 to 10 percent rock outcrops. 

The soils in this unit are slightly acid to medium acid. 
Favorable rooting depth is 10 to 30 inches to bedrock. 
Permeability in the subsoil is slow to moderate. Runoff is 
slow to rapid, and the hazard of erosion is slight to high. 
Fertility is low to moderate. The available water holding 
capacity is 2 to 6 inches. Average annual rainfall is from 
15 to 30 inches, and the growing season is 200 to 250 days. 

Because of rock outcrops on the surface, the soils in this 
unit are not suited to cultivation but are used for range. 
Limited cultivation, such as the reseeding needed to es- 
tablish grasses or leoumes, can be done to increase forage 
and_ to control erosion. Proper grazing management is 
needed to obtain good production of forage. 

Nitrogen, phosphorus, and sulfur fertilizers, applied in 
adequate amounts before the first rains in fall, increase 
early yields of forage. 


CAPABILITY UNIT VIe-8 (4) 


Madonna loam, 30 to 50 percent slopes, is the only soil in 
this unit. This is a moderately deep, well-drained, steep 
soil on uplands. The surface layer and subsoil are loam 
and are underlain by coarse-grained hard sandstone. 

This soil is medium acid. Favorable rooting depth is 20 
to 28 inches. Runoff is rapid, and the hazard of erosion is 
high. Permeability is moderate. Fertility is moderate, and 
the available water holding capacity is 3 to 5 inches. Aver- 
age annual rainfall is 35 to 50 inches, and the growing 
season is 200 to 250 days. 

This soil is used for range and watershed. It is better 
suited to pasture and range than to most other uses. 

Because of the steep slopes and high hazard of erosion, 
this soil should not be cultivated. All cultivation opera- 
tions, where used, should be across the slope. Where this 
soil is planted to dryland orchards, intensive conservation 
practices are needed to prevent sheet and gully erosion. 
A fall cover crop should be seeded and fertilized, or a per- 
manent cover crop should be grown. All crop residue 
should be returned to the soil to help maintain organic- 
matter content and soil structure. Fire trails should be 
constructed where needed. 


CAPABILITY UNIT Vle-8 (15) 

This unit consists of very shallow to shallow, well- 
drained and somewhat excessively drained, moderately 
sloping to moderately steep soils on uplands. The soils are 
in the Gaviota series. They are loam and gravelly loam 
that are about 6 to 20 inches deep to hard sandstone. 

The soils in this unit are slightly acid. Slopes range from 
5 to 30 percent. Permeability in the subsoil is moderate. 
Runoff is slow to rapid, and the liazard of erosion is slight 
to high. Fertility is low. The available water holding ca- 
pacity is about 1 to 3 inches. Average annual rainfall is 
15 to 30 inches, and the growing season is 200 to 250 days. 

These soils are used for pasture and range. Because of 
the shallow depth to hard sandstone and the hazard of 
erosion, these soils are better suited to grazing than to 
most other uses. They should not be cultivated, except to 
prepare a seedbed for improved grasses and legumes. 
Proper grazing management is needed to obtain good 
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production of forage and to control sheet and gully erosion. 
Applications of nitrogen, phosphorus, and sulfur fertiliz- 
ers increase forage production. 


CAPABILITY UNIT Viw-4 (15) 


Cortina very gravelly loam, 0 to 5 percent slopes, is the 
only soil in this unit. This is a very deep, somewhat ex- 
cessively drained, nearly level to gently sloping soil on 
benches along drainageways. It has a very gravelly loam 
surface layer and a very gravelly sandy loam substratum. 

This soil is slightly acid throughout the profile. Roots 
can penetrate to a depth of more than 60 inches, Perme- 
ability is rapid. Runoff is very slow, and the hazard of 
erosion is none to slight. This soil is subject to flooding 
about 3 years out of 10. Fertility is low, and the available 
water holding capacity is 2.5 to 4 inches, Average annual 
rainfall is 16 to 25 inches, and the growing season is 250 
to 275 days. 

This soil is used for dryland pasture, wildlife habitat, 
and recreation. Because irrigation water is not available, 
this soil is better suited to pasture, range, wildlife habitat, 
and recreation than to most other uses. The low available 
water holding capacity makes this soil unsuitable for eco- 
nomical production of dryland crops. Dikes or other water 
diversion structures should be provided to protect this soil 
from damaging overflow. Grazing must be carefully man- 
aged to maintain adequate forage production. Fertilizing 
and reseeding with adapted annuals improve forage qual- 
ity and production. 


CAPABILITY UNIT Vile-1 (4) 

This unit consists of moderately deep to deep, well- 
drained, very steep soils on uplands. Slopes range between 
50 and 75 percent, These soils are in the Ben Lomond and 
Felton series. They have a silt loam or fine sandy loam sur- 
face layer and a very fine sandy loam or clay loam subsoil. 
The substratum is soft shales and sandstone. 

The surface layer is medium acid, the subsoil is medium 
to strongly acid, and the substratum is strongly acid. Fa- 
vorable rooting depth is from 33 to 60 inches. Runoff is 
very rapid, and the hazard of erosion is very high. Fer- 
tility is moderate. The available water holding capacity is 
about 5 to 10 inches. Permeability in the subsoil is mod- 
erately rapid or moderately slow. Average annual rainfall 
is 85 to 50 inches, and the growing season is 200 to 250 days. 

The soils in this unit are used for timber production, 
wildlife, recreation, and watershed. They are better suited 
to forestry, wildlife, recreation, and watershed than to 
most other uses. 

Because of very steep slopes and a very high hazard of 
erosion, these soils have severe limitations for equipment 
use and require intensive erosion control practices. When 
these soils are logged, roads and trails should be located so 
that gradients are kept small and adequate surface drain- 
age is provided. Outsloping of temporary roads is recom- 
mended. For regeneration, a source of seed for young tim- 
ber stands is about 80 trees per’ 10 acres. Seed trees should 
be 18 inches or more in diameter at breast height. Slash 
disposal should be by lapping and scattering, except where 
the fire hazard necessitates burning small concentrations 
of slash. Erosion is reduced by using logging slash on skid 
trails; however, slash should be kept out of streams to 
maintain accessibility for fish and other wildlife and to 
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prevent flooding. Fire trails should be provided where 


needed. 
CAPABILITY UNIT VIle-1 (15) 


This unit consists of moderately deep to deep, well- 
drained, steep to very steep soils on uplands and terraces, 
Slopes range from 30 to 75 percent. These soils are in the 
Azule, Gilroy, Hillgate, Los Gatos, Los Osos, Parrish, San 
Andreas, San Benito, and Santa Lucia series. Also in- 
cluded in this unit is Terrace escarpments, The soils in this 
unit have a fine sandy loam, silt loam, shaly loam, gravelly 
loam, gravelly clay loam, or clay loam surface layer. Tex- 
ture of the subsoil is sandy loam to clay and in places is 
gravelly or very shaly, These soils overlie old, soft sedi- 
ments, sandstone, shale, and basic igneous rocks. 

The soils in the unit are strongly acid to moderately alka- 
line. Favorable rooting depth generally is 20 inches to 
more than 60 inches. Permeability in the subsoil is mod- 
erately rapid to very slow. Runoff is rapid to very rapid, 
and the hazard of erosion is high to very high. Fertility is 
low to high. The available water holding capacity is about 
2 to 10 inches. Average annual rainfall is 16 to 40 inches, 
and the growing season is 200 to 275 days. 

These soils are used for range, wildlife, and watershed. 

Because of steep to very steep slopes and a high or 
very high hazard of erosion, these soils should have a 
permanent cover. Good grazing management maintains 
forage production and protects these soils:from sheet and 
gully erosion. Seeding and fertilizing are too difficult and 
response is too poor to justify the expense, except for ero- 
sion and sedimentation control. Fire trails should be pro- 
vided where needed. 


CAPABILITY UNIT Vile-5 (15) 


Altamont clay, 50 to 75 percent slopes, eroded, is the 
only soil in this unit, This is a moderately deep, well- 
drained, very steep soil on uplands. Also included in this 
unit is Landslides. This Altamont soil has a clay surface 
puke and substratum. The parent material is fractured 
shale. 

The soil in this unit is neutral to moderately alkaline. 
The substratum is calcareous in places. Permeability is 
slow. Favorable rooting depth is 25 to 35 inches or more. 
Runoff is very rapid, and the hazard of erosion is very 
high. Fertility is high, and the available water holdin. 
capacity is about 3.5 to 4.5 inches. Average annual rainfal 
is 15 to 30 inches, and the growing season is from 200 to 
250 days. 

This soil is used for range, wildlife, watershed, and rec- 
reation. It produces a large amount of forage and is better 
suited to grazing than to most other uses. 

The soil in this unit is not suited to cultivation, because 
of slope and the hazard of erosion. Good grazing manage- 
ment maintains forage production and protects the soil 
. from. sheet erosion. Fire trails should. be provided where 
needed. 

CAPABILITY UNIT VIle-7 (15) 

This unit consists of shallow, well-drained and somewhat 
excessively drained, very steep soils on uplands. These soils 
are in the Inks, Maymen, and Vallecitos series. They have 
a fine sandy loam, loam, or gravelly clay loam surface layer 
and a fine sandy loam, gravelly clay loam, or clay subsoil 
that is underlain by hard basic igneous rock, sandstone, or 
shale. About 2 to 10 percent of the surface is covered by 
rock outcroppings. 


The soils in this unit are slightly acid to strongly acid. 
Favorable rooting depth is 11 to 24 inches. Runoff 1s very 
rapid, and the hazard of erosion is very high. Permeability 
is moderately rapid to slow. Fertility is low to moderate. 
The available water holding capacity is about 1 to 5 inches. 
Average annual rainfall is 16 to 50 inches, and the growing 
season is 200 to 250 days. 

These soils are used for limited range, wildlife habitat, 
recreation, and watershed. They are better suited to these 
uses than to most other uses because of slope, shallow soil 
depth, and rockiness. They provide limited forage for live- 
stock and wildlife and cover for erosion control. Reseeding 
generally.is too difficult and expensive to be justified as a 
way of controlling erosion and sedimentation. Fire trails 
should be provided where needed. 


CAPABILITY UNIT VIle~-8 (4) 


Madonna loam, 50 to 75 percent slopes, is the only soil 
in this unit. This is a moderately deep, well-drained, very 
steep soil on uplands. It has a surface layer and subsoil of 
loam that is underlain by hard, coarse-grained sandstone. 

This soil is medium acid. Favorable rooting depth is 20 
to 28 inches. Runoff is very rapid, and the hazard of erosion 
is very high. Permeability is moderate. Fertility is mod- 
erate. The available water holding capacity is about 3 to 5 
inches. Average annual rainfall is 35 to 50 inches, and the 
growing season is 200 to 250 days. 

This soil is used for range, recreation, and watershed. It 
is better suited to these than to most other uses because of 
the very steep slopes and a very high hazard of erosion. 
Good grazing management maintains forage production 
and protects this soil from sheet and gully erosion. Areas 
that have a dense brush cover are best maintained as pro- 
tected watershed and browse areas for wildlife. Fire trails 
should be provided where needed. 


CAPABILITY UNIT Vile-8 (15) 

This unit consists of shallow and moderately deep, some- 
what excessively drained and well-drained, steep to very 
steep soils on uplands. Slopes are 30 to 75 percent. These 
soils are in the Gaviota, Los Gatos, and Maymen series. 
They are fine sandy loam to gravelly loam about 6 to 20 


‘inches deep to hard sandstone. 


The soils in this unit are slightly acid to strongly acid. 
Permeability is moderately rapid to moderately slow. Run- 
off is rapid to very rapid, and the hazard of erosion is high 
to very high. Fertility is low to moderate. Available water 
holding capacity is about 1 to 8 inches. Average annual 
rainfall is 15 to 50 inches, and the growing season is 200 to 
250 days. 

These soils are used for range, watershed, wildlife habi- 
tat, and recreation. Because of the shallow depth to hard 
sandstone, the steep to very steep slopes, and a high to 
very high hazard of erosion, these soils should be kept in a 
permanent cover. Good grazing management maintains 
forage production and protects the soils from erosion. 
Seeding and fertilizing are not practicable on these soils. 


CAPABILITY UNIT Vile-9 (15) 

This unit consists of shallow, somewhat excessively 
drained, moderately steep to steep soils on uplands. These 
soils are in the Montara and Henneke series. They have a 
clay loam and gravelly clay loam surface layer that is 
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underlain by serpentine rock. About 5 to 10 percent of 
the surface is covered by stones and rock outcroppings. 

These soils are moderately alkaline. Favorable rooting 
depth is 10 to 18 inches. Runoff is medium to very rapid, 
and the hazard of erosion is moderate to very high. Per- 
meability is moderately slow to slow. Fertility is low and 
very low. The available water holding capacity is about 
1 to 3 inches. Average annual rainfall is 16 to 25 inches, and 
the growing season is 200 to 275 days. 

The soils in this unit are used for limited range, wildlife, 
recreation, and watershed. They are better suited to these 
uses than to most other uses because of slope, shallow soil 
depth, low fertility, and rockiness. Forage production is 
low. Fertility is low because of an unfavorable calcium- 
magnesium ratio. Reseeding is too difficult and expensive 
to Justify, except for erosion and sedimentation control. 
Fire trails should be provided where needed. 


CAPABILITY UNIT VIIw- (14, 15) 


Only Riverwash is in this unit. It consists of coarse 
or very coarse material in stream channels. This land type 
is not suited to the commercial production of plants. It 
should be managed for wildlife habitat and for recreation. 


CAPABILITY UNIT VIIIs-1 (15) 


Only Rock land is in this unit. It consists of rock out- 
crops and very shallow soils having slopes of 50 to 75 
percent, Runoff is very rapid, and the hazard of erosion 
1s very as Available water holding capacity is less than 
2 inches. The present chamise brush cover provides valu- 
able protection against sediments washing into streams. 

This land type is better suited to wildlife habitat, recre- 
ation, and watershed than to most other uses. 


Storie Index Rating? 


In the “Guide to Mapping Units,” the soils of the East- 
ern Santa Clara Area are listed in alphabetic order and 
are rated according to the Stories index (9). This index 
expresses numerically the relative degree of suitability, 
or value, of a soil for general intensive farming. The 
rating is based on soil characteristics only. It does not 
take into account other factors, such as availability of 
water for i eta climate, and distance from markets, 
which might determine the desirability of growing specific 
crops in a given locality. For these reasons the index, in 
itself, cannot be considered an index for land valuation. 

Four factors that represent the inherent characteristics 
and qualities of the soil are considered in the index rating. 
Each factor is rated or evaluated separately in terms of 
percentage of the ideal, or 100 percent. The factors are: 

Factor A, Profile characteristics —Factor A expresses 
relative suitability of a profile for the growth of plant 
roots. Soils.that have deep, permeable profiles are rated. 
100 percent. Those that have a dense clay layer or a hard- 
pan or are shallow over bedrock are rated less than 100 
percent. The rating depends upon the extent to which root 
penetration is limited. 

Factor B, Texture of the surface soil—Factor B is rated 
according to the texture of the surface soil, which affects 
the ease of tillage and the capacity of the soil to hold 


*Gorpon L. Huntineron, specialist in soils, University of Cali- 
fornia, Davis, California, helped to prepare this subsection. 


_ water. The moderately coarse and medium textures—fine 


sandy loam, loam, and silt loam—are the most desirable 
and are rated as 100 percent. The coarser and finer tex- 
tures, such as sand and clay, are rated less than 100 
percent. 

Factor C, Slopes—F actor C is particularly important 
if the soil is irrigated. The amount of water that runs off 
a soil and its susceptibility to erosion are influenced by the 
slope of the soil. Smooth, nearly level or very gently slop- 
ing soils are rated as 100 percent. The rating decreases as 
the slope increases. 

Factor X, Other conditions.—Factor X is used to evalu- 
ate any limitations to use of the soil, such as poor drainage 
or high water table, erosion, salts or alkali, low fertility, 
acidity, or unfavorable microrelief. If more than one 
limitation exists, the values of each are multipled together 
to get the X factor. 

The index rating of a soil is obtained by multiplying the 
four factors, A, B, C, and X; thus, any one factor may 
dominate or control the final rating. For example, a soil 
may have an excellent profile justifying a rating of 100 
percent for factor A, excellent texture of the surface soil 
justifying 100 percent for factor B, a smooth, nearly level 
surface justifying a rating of 100 percent for factor C, 
but a high accumulation of salts or alkali that would give 
a rating of 20 percent for factor X. Multiplying these 
four ratings gives an index rating of 20 for this soil. The 
high accumulation of salts or alkali dominates, makes the 
soil unproductive for crops, and justifies the low index 
rating of 20. 

Soils are placed in grades according to their suitability 
for farm crops as shown by their Storie index ratings. The 
six grades and their range in index ratings are— 

Index rating 


Grade: 42sec ese h te eet sk 80 to 100 
Gradé: 2.525.242 22-. (ochi oni sae eee 60 to 80 
Grade. 822..2025 05 2 bi chet s oon cechen 40 to 60 
Grade@45 22s a otek oer ee eee 20 to 40 
Grade $22. 222 ae ce es 10 to 20 
Grade: 622.4202. seco oo ss esce oceans ecesa Less than 10 


Soils of grade 1 have few or no limitations that restrict 
their use for crops. Soils of grade 2 are suitable for most 
crops, but they have minor limitations that narrow the 
choice of crops and have few special management needs. 
Grade 3 soils are suited to a few crops or to special cro 
and require special management. Grade 4 soils are severely 
limited for crops. If used for crops, they require careful 
management. Grade 5 soils are not suited to cultivated 
crops but can be used for pasture and range. Grade 6 
consists of soils and land types that generally are not 
suited for farming. 


Estimated Yields and Soil 
Management Practices 


This section presents yields of the principal crops grown 
in the survey area and some of the management practices 
used to obtain these yields. Yields are listed in table 2 for 
apricots, grapes, pears, prunes, sugar beets, tomatoes, and 
walnuts. These estimates are based on observations made 
by the soil scientists who surveyed the area, on information 
furnished by farmers, on data from the Soil Conservation 
Service, and on crop data from Federal and county census 
records, Detailed information was not available for crops 
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on some soils. If little or no information was available 
about the yield on a particular soil, estimates were made 
by comparing that soil with a similar soil. Information 
on yields on soils used for range is contained in the section 
“Range.” 

_The estimated yields given in table 2 are for the prin- 
cipal irrigated crops grown in the survey area under op- 
timum management. This is a level of management, based 
on experience, field trials, and research findings, from 
which highest returns can be expected at the present time. 

The information on yields and management practices 
provided in this part of the soil survey will be most useful 
immediately upon release of this survey, because new devel- 
opments in crops, plant breeding, control of insects and 
diseases, use of fertilizer, tillage, irrigation, and drainage 
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may make obsolete much of the information on manage- 
ment. The latest information can be obtained from State 
and Federal publications or agricultural agencies, 
Several important limitations should be kept in mind 
when using the yield estimates in table 2. First, the figures 
are estimates or predictions. Second, the figures are aver- 
ages that may be expected over a period of years. Third, 
there are considerable variations in some soils, such as 
variations resulting from the content of salts and alkali, 
and these were considered in making the estimates. 
Management commonly practiced for most, crops grown 
in the Eastern Santa Clara Area includes proper seedbed 
preparation and control of insects and weeds. Under an 
optimum level of management, the best adapted and most 
desirable varieties of crops are grown and planting, har- 


TaBLE 2.—Estimated acre yields for principal irrigated crops 


[No estimates are given for soils on which a particular crop is not grown. Dashes indicate that the soil is not suited to that particular crop] 


if 


Apricots 


Soil name (fresh) 


Tons 
Arbuckle gravelly loam, 0 to 2 pereent slopes._...--- i 
Campbell silty clay loam._..--........-.----2-2---- 
Campbell silty clay loam, clay substratum ._.-.---- 
Campbell silty clay.............__._.._-..------.- i 
Campbell silty clay, muck substratum___.-.-------. 
Clear Lake clay.............._____-__-_-_._-_--__- | pa ceenere se 
Clear Lake clay, drained.__..._._.____._._..---- .- 
Clear Lake elay, saling.......... 2. eee eee 
Cortina very gravelly loam, 0 to 5 percent slopes_.__- 
Cropley clay, 0 to 2 percent slopes 
Cropley clay, 2 to 9 percent slopes......-.---..---- 
Garretson loam, gravel substratum, 0 to 2 percent 

slOpeSss2 cn Se ee eae 
Garretson gravelly loam, 0 to 5 percent slopes_---_-- 
FHillgate silt loam, 2 to 9 percent slopes__...------_. 
Keefers clay loam, 9 to 2 percent slopes____.-------- 
Keefers clay loam, 2 to § percent slopes, eroded______ 
Los Gatos gravelly loam, 15 to 30 percent slopes, | 

6roded ss 2 Sei ee oe sete Lb hese seen ele 
Los Robles clay loam, 0 to 2 percent slopes. ....-.-- 
Los Robles clay loam, 2 to 9 percent slopes. ..-.---. 
Maxwell clay, 0 to 5 percent slopes.......-.-.------ [oseeGosoee 
Pacheco fine sandy loam__.__._-.__...-.----------- 
Pacheco silt loam, drained. _._...-....--.----.---- | 
Pacheco clay loam______.__..____~_--_ eee 
Pacheco clay loam, gravelly substratum_....-----._- | 
Pleasanton loam, 0 to 2 percent slopes_...___.------ 
Pieasanton loam, 2 to 9 percent slopes.___...-..---.- 
Pleasanton gravelly loam, 0 to 2 percent slopes 
Pleasanton gravelly lonm, 2 to 9 percent slopes..-..- 

- Rincon clay loam, 0 to 2 percent slopes.....-------- 
Rincon clay loam, 2 to 9 percent slopes, eroded_.-__- 
San Andreas fine sandy loam, 15 to 30 percent slopes, : 

eroded. seco eck sbi eeu ck oe sk eee ce ee olece eectesce 
San Ysidro loam, 0 to 2 percent slopes.__.-------~-- 
San Ysidro loam, acid variant, 0 to 2 percent slopes__} 
San Ysidro loam, acid variant, 2 to 9 percent sie | 
i 

| 

{ 


Sunnyvale silty clay..........-..---..--.----.--.- 
Sunnyvale silty clay, drained......___......------. i 
Willows Clay= o-oo Soo bos osu cht socuesueee 


i 


recent slopes.....-.----------!} 
recent slopes...._--.------ 
pereent slopes. ...--.----. | 
p 


ercent slopes...-.--------) 


3 
re 
€ 


2p 
Sp 
Zamora clay loam, 0 to 2 
Zamora clay loam, 2 to 9 
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Tomatoes 
(fresh) 


Prunes 
(fresh) 


Pears 
(fresh) 


Sugar 


wine beets Walnuts 


(fresh) 


Pounds 
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vesting, pruning, tillage, irrigation, and other management 
pre are performed at the proper time. Management 

y capability units is discussed in the section “Capability 
Groups of Soils.” 

The following paragraphs discuss the cropping se- 
quence, rates of planting and fertilization, and amounts of 
irrigation water assumed when the yields for the crops 
specified in table 2 were estimated. 

Apricots (fresh) —Apricots use 40 pounds of nitrogen 
and 40 pounds of phosphorus per acre annually. For a 
cover crop on sloping soils, 30 pounds of barley seed and 
20 pounds of purple vetch or 80 pounds of horsebeans is 
planted. From 27 to 34 acre-inches of irrigation water is 
used, applied in two to four applications before harvest 
and one or two applications after harvest. 

Grapes, wine (fresh). —From 40 to 60 pounds of nitro- 
gen per acre is used annually. A cover crop of adapted 
bromegrass is drilled between the rows at a rate of 8 
pounds per acre to reduce sheet and gully erosion. From 
6 to 12 acre-inches of irrigation water is applied in two 
applications during the year. Prunings from grapevines 
are shredded and disked into the soil in alternate rows. 

Pears (fresh) —From 100 to 175 pounds of nitrogen 
per acre is used, depending on vigor of the trees. Zinc 
points are driven into trees where necessary. For a cover 
crop on sloping soils, 30 pounds of barley seed and 20 
pounds of horsebeans are planted. From 27 to 34 acre- 
inches of irrigation water is applied in about four or five 
annual applications. 

Prunes (fresh) —From 60 to 100 pounds of nitrogen 
per acre is used annually for prunes; on some soils, as much 
as 60 pounds of potassium is used. For winter cover, 20 
pounds of purple vetch and 30 to 60 pounds of barley or 
80 pounds of horsebeans is planted on the sloping soils. 
From 24 to 36 acte-inches of irrigation water is applied 
annually. Irrigation water is applied three or four times 
before harvest and one or two times after harvest to help 
establish the cover crop. 

Sugar beets——A typical cropping sequence consists of 
sugar beets for 1 year, a truck crop for 1 to 3 years, and 
& winter green-manure crop. Three years of alfalfa can 
be substituted for the winter green-manure crop. Some- 
times corn is grown for silage for 1 year. From 120 to 150 
pounds of nitrogen per acre per year is used. From 24 to 36 
acre-inches of irrigation water is applied. 

_ Tomatoes (fresh).—A typical cropping sequence con- 
sists of tomatoes grown for 2 years and sugar beets or 
a truck crop for 1 year. A winter green-manure crop or 
alfalfa grown for 3 years can be substituted for the sugar 
beets. Tomatoes are fertilized according to the individual 
needs of the soil and plants, as indicated by chemical 
analyses. In the Eastern Santa Clara Area, tomatoes gen- 
erally use 40 to 80 pounds of nitrogen and 40 pounds of 
phosphorus per acre per year. Potassium is also used on 
some soils. From 24 to 36 acre-inches of irrigation water 
is used annually. 

Walnuts—From 100 pounds to 150 pounds of nitrogen 
per acre annually is applied in two separate applications. 
For a cover crop on sloping soils, 30 pounds of barley seed 
and 20 pounds of purple vetch seed or 80 pounds of horse- 
beans is planted. From 30 to 40 acre-inches of irrigation 
water, in about three or four applications, is used annually. 
At least one application follows harvest. 


Range °* 


Approximately 391,390 acres in the survey area is used 
for range. Soils in the Gaviota, Los Gatos, Vallecitos, and 
Gilroy series are the major soils used for range. They are 
on the mountains that parallel the valley on the east and 
west sides. The Diablo, Altamont, Azule, and Los Osos 
soils produce large amounts of forage. These soils are in a 
narrow belt just above the valley on the east. 

A large acreage of Gaviota gravelly loam and Rock land 
that produces small amounts of forage is along the county 
line on the east, extending from Alameda County on the 
north nearly to the Merced County line on the south. This 
area is very steep and is generally covered with brush. 


Range sites 


Range sites are kinds of soil that produce significantly 
different kinds or amounts of vegetation. Each site has 
a different potential for production of forage, and each 
presents different management problems. Most of the im- 
portant range forage plants in the Eastern Santa Clara 
Area are introduced. The original forage plants are mostly 
cool-weather annuals. The annuals take full advantage of 
the soil moisture while it is available, produce seed, and 
mature by the time the moisture is gone. They furnish 
highly nutritious feed in spring, when they are green and 
growing, but after maturity their nutritional value is low. 

The forage-producing plants of the area are grouped 
into three classes: desirable, less desirable, and undesir- 
able. Livestock graze selectively. They seek out the more 
palatable and nutritious plants. If grazing is not carefully 
regulated, the better, more desirable plants are weakened 
or eliminated. Less desirable plants then increase. If graz- 
ing is continued, even the second-choice plants are thinned 
out or eliminated and undesirable, unpalatable plants take 
their place or the soil is left bare. 

The soils in the Eastern Santa Clara Area have been 
grouped into seven range sites. The following range site 
descriptions include (1) a brief description of the soils 
as a group that make up the site, (2) a listing of the im- 
portant, desirable, Jess desirable, and undesirable forage 
plants, (3) the acreage and general location of the sites 
in the survey area, and (4) the estimated production 
potential. 

CLAYEY SITE 

This site lies in a narrow belt on the lower foothills 
along the east side of the valley. Elevation ranges from 
400 to 2,000 feet. The average annual rainfall ranges from 
16 to 25 inches. This site is the highest forage-producing 
site in the survey area, and it occupies about 8,500 acres. 
The major acreage consists of soils that have slopes of 30 to 
50 percent. There are only small acreages of soils that have 
slopes of more than 50 percent and about 2,000 acres that 
have slopes of less than 80 percent. 

The soils in this site are in the Altamont, Climara, 
Diablo, and San Benito series. The land type Landslides 
is also in this site. These soils are well-drained clays and 
clay loams that are more than 20 inches deep to calcareous 
sandstone, shale, or metamorphosed basic igneous rock. 
The surface layer is neutral to moderately alkaline. The 
moderately alkaline soils have a calcareous substratum. 


'This section was prepared by RocHE D. BusnH, range conserva- 
tionist, Soil Conservation Service, Berkeley, California. 
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These soils have moderately slow to slow permeability, and 
available water holding capacity is 3 to 10 inches. Fertility 
is moderate or high. There are some rock outcroppings, 
particularly in the Climara soils. Landslips are frequent 
in these soils. 

This site mainly has a cover of open grass. Individual 
oaks and clusters of oaks are on some north-facing slopes 
(fig. 6). When the site is producing at its potential, ap- 
proximately 70 percent of the herbage is a mixture of 
wild oats, soft chess, and filaree, and large amounts of 
burclover. Other desirable plants, including remnant 
perennial grasses, are also present. Approximately 20 per- 
cent is ripgut brome, annual fescues, annual lupines, wild 
barley, and other less desirable plants. The rest consists of 
silver hairgrass, tarweed, vinegarweed, turkeymullein, 
thistle, and mustard or other undesirable plants. 

The soils in this site, except AcG2, LaF, and SbF3, are well 
suited to seeding with Hardinggrass and adapted annual 
grasses and legumes. Forage plants respond well to appli- 
cations of nitrogen, phosphorus, and sulfur. 

Brush and trees are not a problem on this site. The safe 
operation of equipment limits range improvement practices 
on this site to soils that have slopes of less than 50 percent. 

Total annual production of air-dry forage on this site 
ranges from 4,000 pounds per acre in favorable years to 
1,800 pounds per acre in unfavorable years. 


FINE LOAMY SITE 


This site is in the same general area as the Clayey range 
site, in the lower foothills adjacent to and east of the val- 
ley. Elevation ranges from 300 to 2,200 feet. Average an- 
nual rainfall ranges from 16 to 50 inches. This site occupies 
about 16,000 acres. About 6,000 acres consists of soils that 
have slopes in excess of 50 percent, about 5,000 acres have 
slopes of 30 to 50 percent, and about 5,000 acres have slopes 
that are less than 30 percent. 


The soils in this site are in the Azule, Felton, and Los 
Osos series. They are well-drained clay loams and silt 
loams that are 20 inches to more than 60 inches deep over 
alluvium or fine-grained sandstones and shales. The sub- 
soil is clay loam, gravelly sandy clay, or clay. These soils 
are slightly acid to medium acid in the surface layer and 
subsoil. Available water holding capacity is 4 to 10 inches. 
Permeability is moderately slow to slow. Fertility is mod- 
erate to high. 

This site is mostly covered by open grass. Clusters of 
oaks are in pockets on north-facing slopes. When this site 
is producing at its potential, approximately 70 percent of 
the herbage is a mixture of wild oats, soft chess, burclover, 
and filaree, and remnant perennial grasses and other desir- 
able plants. Approximately 20 percent is ripgut brome, 
annual fescues, wild barley, annual lupines, and other less 
desirable plants. The rest consists of tarweed, turkeymul- 
lein, thistles, mustard, and other undesirable plants. 

The soils in this site, except AuG, AuG2, and LoG, are 
well suited to seeding with Hardingerass and adapted an- 
nual grasses and legumes. Forage plants respond well to 
applications of nitrogen, phosphorus, and sulfur. 

Brush is generally not a problem on this site. Thinning 
the clumps of trees increases forage production in some 
areas. The safe operation of equipment limits range im- 
provement practices on this site to soils that have slopes 
of more than 50 percent. 

Total annual production of air-dry forage on this site 
ranges from 3,600 pounds per acre in favorable years to 
1,600 pounds per acre in unfavorable years. 


LOAMY SITE 


This site is on the mountain slopes on the east and west 
sides of the valley. Elevation ranges from 200 to 4,000 
feet. The average annual rainfall ranges from 16 to 50 
inches. This site occupies approximately 91,000 acres. 


Figure 6.—An Altamont clay in the Clayey range site. The plant cover is open grass and individual oaks. 
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About 5,000 acres consists of soils that have slopes of less 
than 30 percent, about 14,500 acres have slopes of 30 to 50 
percent, and 71,500 acres have slopes that are more than 
50 percent. 

The soils in this site are in the Gilroy, Los Gatos, Madon- 
na, Parrish, Pleasanton, San Andreas, and Santa Lucia 
series. The land type Terrace escarpments is also in this 


site. These soils are well drained and have a fine sandy ~ 


loam, loam, gravelly loam, shaly loam, clay loam, or 
gravelly clay loam surface layer and a sandy loam, loam, 
clay loam, gravelly clay loam, very shaly clay loam, or 
gravelly clay subsoil. The parent material is alluvium, 
sandstone, shale, or igneous rock. The surface layer is 
slightly acid to medium acid, and the subsoil is neutral 
to strongly acid. These soils are more than 18 inches deep 
to sandstone, shale, or igneous rock and in places are very 
deep. Permeability is moderately rapid to slow. Available 
water holding capacity is 2 to 9 inches. Fertility is 
moderate. In some places there are rock outcrops and the 
soil is eroded. 

This site has a cover of open grass and of grass and oak 
trees. Presently there are many areas that are covered by 
brush. When this site is producing at its potential, SE Pr Or 
mately 70 percent of the herbage is a mixture of soft chess 
and filaree, some wild oats and burclover, a few remnant 
perennial grasses, and other desirable plants. Approxi- 
mately 20 percent is ripgut brome, annual fescues, annual 
lupines, and other less desirable plants. The rest consists of 
turkeymullein, tarweed, California poppy, mustard, and 
other undesirable plants. 

The soils in this site, except GoG, LfG, thG, MbG, PG, ScG, 
and Tef, are well suited to seeding with adapted annual 
grasses and legumes. Forage plants respond well to nitro- 
gen, phosphorus, and sulfur fertilizers. 

Brush control and tree thinning are desirable practices 
where equipment can be operated safely ; that is, on slopes 
of less than 50 percent. Seeding and fertilizing are also 
desirable but must be restricted on steep slopes except for 
emergency erosion control. 

Total annual production of air-dry forage on this site 
varies from 3,000 pounds per acre in favorable years to 
1,200 pounds per acre in unfavorable years. 


CLAYPAN SITE 


This site is mainly on the low fans and terraces on 
the east side of the valley just south of San Martin. There 
are a few small areas in the higher foothills. Elevation 
ranges from 200 to 2,000 feet. The average annual rainfall 
ranges from 16 to 25 inches. This site occupies only about 
4,400 acres. About two-thirds of the site has slopes that 
are less than 30 percent. 

The soils in this site are in the Hillgate series. They 
are well drained and have a silt loam surface layer and 
a clay subsoil. The substratum is stratified gravelly clay 
loam. These soils are medium acid throughout the profile. 
The effective rooting depth is generally very deep. Per- 
meability is very slow, and available water holding 
capacity is 6 to 7 inches. Fertility is low. 

This site predominantly has an open cover of grass. 
When it is producing at its potential, approximately 70 
percent of the herbage is a mixture of soft chess, filaree, 
and annual clovers, and there are small amounts of wild 
oats, burclover, and other desirable plants. Approximately 
20 perecnt is ripgut brome, red brome, annual fescues, an- 


nual lupines, and other less desirable plants. The rest con- 
sists of nitgrass, tarweed, turkeymullein, vinegarweed, 
mustard, and other undesirable plants, 

Some of the soils in this site (HfD2 and HfE2) are well 
suited to seeding with Hardinggrass and adapted annual 
grasses and legumes. Forage plants respond well to appli- 
cations of nitrogen, phosphorus, and sulfur. : 

Total annual production of air-dry forage on this site 
ranges from 3,000 pounds per acre in favorable years to 
1,200 pounds per acre in unfavorable years. 


SHALLOW LOAMY SITE 


This site is in the hills on both sides of the valley. Eleva- 
tion ranges from 200 to 4,000 feet. The average annual 
rainfall ranges from 15 to 30 inches. This is the most ex- 
tensive site in the survey area, and it occupies approxi- 
mately 192,000 acres. About 64,000 acres consists of soils 
that have slopes of less than 30 percent, about 16,000 
acres have slopes of 30 to 50 percent, and about 112,000 
acres have slopes of more than 50 percent. 

The soils in this site are in the Gaviota, Inks, and 
Vallecitos series. They are well drained and somewhat ex- 
cessively drained and have a dominantly loam or gravelly 
clay loam surface layer and subsoil. They are 10 to 19 
inches deep to sandstone, shale, and basic igneous rock. 
Available water holding capacity is 1 to 6 inches. Permea- 
bility is moderate to alow. Reaction is slightly acid to 
medium acid. Fertility is very low to moderate. In some 
places there are rock outcrops and the soils are eroded. 

This site has a cover of open grass, of grass and oak 
trees, and, in many places, of brush. When this site is 
producing at its potential, approximately 70 percent of 
the herbage is a mixture of soft chess and filaree, moderate 
amounts of burclover and wild oats, and a few remnant 
perennial grasses and other desirable plants. About 20 
percent is ripgut brome, annual fescue, annual lupines, 
and other less desirable plants. The rest consists of silver 
hairgrass, nitgrass, vinegarweed, tarweed, and other un- 
desirable plants. 

Some of the soils in this site (GcD2, GcE, GkE2, SaE2, and 
VaE2) are suited to seeding with adapted annual grasses and 
legumes, and these plants respond to nitrogen, phosphorus, 
and sulfur fertilizers. The other soils are not suited to such 
seeding. Areas selected for application of fertilizer should 
be free of brush and trees. 

Brush control and tree thinning, which help to increase 
forage production, are practicable only on soils that have 
slopes of less than 50 percent. 

Total annual production of air-dry forage on this site 
ranges from 2,400 pounds per acre in favorable years to 
1,000 pounds per acre in unfavorable years. 


SHALLOW GRAVELLY LOAM SITE 


This low forage-producing site is almost entirely in a 
block on the tops and side slopes of the mountains along 
the Stanislaus County line, from Alameda County on the 
north nearly to Merced County on the south. Elevation 
ranges from 500 to 4,000 feet. Average annual rainfall is 
from 15 to 50 inches. Slopes are 15 to 75 percent. This site 
occupies about 70,000 acres. Large acreages of Rock land 
are closely associated with this site. 

__ The soils in this site are in the Gaviota, Inks, and May- 
men series. They are somewhat excessively drained and 
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are gravelly loam, stony clay loam, or fine sandy loam 
that ave 7 to 19 inches deep to hard, coarse-grained sand- 
stone, basalt, and shale. Available water capacity is 1 to 
3 inches. Permeability is moderately rapid to moderately 
slow. Reaction is slightly acid to strongly acid. Fertility 
is low to very low. one 
This site is predominantly covered by brush. Chamise 
is the principal species, but there is California sagebrush 
in badly eroded areas. When brush-free areas are produc- 
ing at their potential, approximately 70 percent of the 
herbage is a mixture of soft chess, filaree, and a little bur- 
clover and wild oats. Pine bluegrass is about the only na- 
tive perennial. Approximately 20 percent is ripgut brome, 
red brome, annual fescue, annual Inpine, and other less 
desirable plants. The rest consists of silver hairgrass, 
vinegarweed, turkeymullein, and other undesirable plants. 
The soils in this site and the slopes prevent range 
improvement through seeding, fertilizing, or brush clear- 
ing. Watersheds may be protected by seeding as an emer- 
gency treatment after wildfires. ee 
Total annual production of air-dry forage on this site 
ranges from 1,200 pounds per acre in favorable years to 


500 pounds in unfavorable years. 


SERPENTINE SITE 


This site is in a narrow strip in the low foothills just 
east of U.S. Highway 101. It starts at the northern bound- 
ary of the survey area_and extends south to a point 
directly east of Morgan Hill. Elevation ranges from 800 
to 3,000 feet. Average annual rainfall ranges from 16 to 
25 inches. Slopes are from 15 to 75 percent. This site oc- 
cupies about 8,500 acres. 

he soils in this site are in the Henneke and Montara 
series. They are somewhat excessively drained and are clay 
loam and gravelly clay loam that is 10 to 18 inches deep 
to serpentine rock. Rock outcrops cover 5 to 10 percent 
of the surface. Permeability is moderately slow to slow. 
Available water holding capacity is 1 to 3 inches. Re- 
action is moderately alkaline. Fertility is low or very low. 
This site is predominantly covered by open grass. When 
it is producing at its potential, approximately 60 percent 
of the herbage is a mixture of soft chess, filaree, and some 
annual clover. There are very small amounts of wild oats 
or burelover. In some areas, other desirable plants im- 
clude purple needlegrass and squirreltail. Approximately 
30 percent is ripgut brome, red brome, annual lupine, wild 
carrot, and large amounts of annual fescues and other 
less desirable plants. The rest consists of annual weeds, 
broadiaea, turkeymullein, and other undesirable plants. 
The soils in this site are not suited to seeding or fertilizing, 
except to produce a ground cover in critical areas. 

Brush is normally not a problem on this site. 

Total annual production of air-dry forage on this site 
ranges from 1,500 pounds per acre in favorable years to 
700 pounds per acre in unfavorable years. 


Wildlife and Fish * 


Wildlife and fish are important in the Eastern Santa 
Clara Area, and the leasing of land for hunting can bring 
economic returns. There are large reservoirs that can be 


4 Wrnpet. A, Mruuer, biologist, Soll Conservation Service, Berke- 
ley, California, helped to prepare this section. 


used for the production of fish. Important game species in 
the area are Columbian black-tailed deer, mourning doves, 
California quail, band-tailed pigeons, brush rabbits, and 
squirrels. Many nongame birds, such as finches, warblers, 
brushtits, and flycatchers, are also in the area. 

Wildlife occupies a variety of habitats, and the nature 
of a particular habitat depends upon the characteristics 
of the soils and the vegetation growing on them. Table 3 
gives the wildlife suitability groups in the survey area and 
rates them according to their suitability for specified 
plants important to wildlife. The list of plants is not com- 
plete for the area, but it contains the most important 
plants that can be used for habitat improvement. The 


plants included in table 8 are those that have widespread 
occurrence, are of value for different wildlife species, are 
appropriate for more than one suitability group, and are 
available for planting. No implication of value is intended 
in a wildlife rating, because the specific food and cover 


requirements of each wildlife species differ. 
Wildlife suitability groups 


The soils in the Eastern Santa Clara Area have been 
grouped into eight wildlife suitability groups. Following 
is a description of each group, including a brief descrip- 
tion of the soils, vegetation, wildlife species, and suggested 
management. After the wildlife suitability groups, the use 
of ponds and reservoirs by waterfowl and for the produc- 
tion of fish is also discussed. 


WILDLIFE SUITARILITY GROUP 1 


This group consists of moderately deep to very deep 
soils that are moderately well drained to somewhat ex- 
cessively drained. These soils are in the Arbuckle, Azule, 
cuoppell Cortina, Esparto, Garretson, Gilroy, Los Gatos, 
Los Osos, Los Robles, Madonna, Pacheco, Parrish, Pleas- 
anton, Rincon, San Andreas, San Benito, Yolo, and 
Zamora series. These soils have slopes of 0 to 30 percent 
and are on alluvial plains, fans, low terraces, and uplands 
of the Santa Clara Valley and other small valleys. Thi 
group covers about 57,500 acres. 

The surface layer ranges from fine sandy loam to silty 
clay loam and is gravelly or very gravelly in places. Per- 
meability is moderately rapid to slow. Fertility is moder- 
ate to high. The available water holding capacity ranges 
from 2.5 to 12 inches. ‘The Pacheco and Campbell soils are 
in this group because drainage has lowered the water table 
to a depth of more than 5 feet. 

Natural vegetation consists of grasses, forbs, and scat- 
tered oak trees. Most of the soils m this group, however, 
have been cultivated. Under irrigation, they are used for 
row crops, including sugar beets, and for orchards and 
vineyards. On the uplands and in the small valleys, these 
soils are used for dryland grain, hay, pasture, and range. 

A limited number of valley quail inhabit areas of these 
soils, and the number might increase if adequate water- 
ing facilities were available late in summer and early in 
fall. Food patches of wheat, barley, corn, or milo generally 
improve the habitat for these birds. The vineyards and 
orchards in this area also provide fairly good habitat for 
mourning doves, which prefer to feed in open areas where 
the ground cover is not too rank. Finches, warblers, tit- 
mice, flyeatchers, and many other nongame birds are com- 
monly found on this group of soils. Deer are mainly on the 
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Tas Le 3.—Suitability of specified plants to the soils in the wildlife suitability groups 


[An arabic number 1 means the plant named is suited to the wildlife group; 2 means suitability of the plant is fair to marginal for the 
wildlife group; dashes in the columns means the plant is not suited to soils of the wildlife group or its suitability is not known] 


Group 1 | Group 2 


Alfaligic.222.ciecs scce Shc etce Ose iy] 
Barleyocno. sesso ene eek ee cee 1 1 
Blackberry_...-.----.--.-.-------.--- 1 1 
Buckwheat__..-------.-.-_-----.--.--- 1 2 
1 1 
1 
1 
1 


Chaparral pea....-.-....-.----------.- 2 
Cherry, hollyleaf...-...-.--.--_------- 
Coffeeberry..-----------.------------- 
Goar fescue-__.-----.----------------- 1 


Hardinggrass._-..--------------.------ 1 
Lupine (annual)._---.__-_-_----------- 
Mountain mahogany__._-_._._-..-----.- 
Manzanita.....-------.--------------- 
Madronesncosacos-23ee eldest osc ss 
Oak; black. -.2225-secseccdenasesuseses 2 
Oak; blues: o-5-3 sceveew ote el aes ous 
Oak, California scrub. .___-.-.-.-_----- 
Osk; lives. << coe no seek Sec cee cused 
Oak, ‘Valleys - se ssec esc eescet cds2 
Pine, digger__-___--------------------- 
Poison 08k 222 ose Soe kt 
Pyracantha...2 22. socisn ec eSeece eee se 
Rose, multiflora._.-._-.-_------------- 
RyC#rass 2 ees soe eee nace 
Sage, California._-.--..--_------------- 
Softchess._....----------------------- 


Turkey mullein-_.-.-..--.--_---------- 
Vetch, Lana...._----...-.---.--------- 
Vetch, Deérs2 252-2 Joc saeckcsuee eck. 


sh fed fh fod fam fd fd fad ad fa fend frat fh font peek fad bene bed et fed ht fh ot fk fo fe pa 


Lal sald nell gael neull anettsentt nent Snell ell eel SO Sd col SD 


1 Irrigation water required on droughty soils. 
2 Requires 25 inches of rainfall or more. 


uplands. Sometimes they move down to this area to feed 
in orchards, vineyards, and pastures. 


WILDLIFE SUITABILITY GROUP 2 


This group consists of moderately deep to very deep 
clays and silty clays that are well drained. Some areas of 
these soils are stony. These soils are in the Altamont, 
Campbell, Climara, Cropley, Diablo, Sunnyvale, and Za- 
mora, series. Some of the Campbell, Clear Lake, and Sun- 
nyvale soils that have been drained are in this group. The 
land type Landslides is also in this grou . Slopes are 0 to 
75 percent. These soils are along the edge of the Santa 
Clara Valley and the foothill areas. This group covers 
approximately 15,000 acres. 

Available water holding capacity of these soils is 3 to 12 
inches. Fertility is moderate to high. 

Natural vegetation consists of annual grasses and forbs, 
and of fairly dense stands of oak trees and brush on the 
north-facing slopes, in swales, and in gullies, Both annual 
and perennial grasses are mixed with a variety of weedy 
herbs, which are important sources of food for wildlife. 

This group provides good habitat for both deer and 
California quail whenever water is available and where 


Group 3 | Group 4 | Group 5 | Group 6 | Group 7 Group 8 
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the brush and grassland intermingle, Mourning doves, 
band-tailed pigeons, cottontail rabbits, and nongame birds 
also use this habitat. 

Soils that have slopes of less than 50 percent are suit- 
able for habitat improvement. Ponds can be constructed 
where suitable damsites can be located. The leasing of hunt- 
ing rights on these soils has good potential for economic 
returns for the landowner. 


WILDLIFE SUITABILITY GROUP 3 


This group consists of claypanlike soils that have a 
very slowly or slowly permeable subsoil or substratum 
and are well drained to moderately well drained. These 
soils are in the Hillgate, Keefers, and San Ysidro series, 
and in the San Ysidro series, acid variant. The topography 
is generally strongly sloping but ranges from nearly level 
to steep. Slopes are 0 to 50 percent. This group is on the 
older fans and terraces on both sides of the Santa Clara 
Valley. It covers about 17,000 acres. 

“ The surface layer of these soils is loam, silt loam, or 
clay loam. Fertility is moderate to low. The available water 
holding capacity ranges from 5 to 9 inches. 
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Most. areas of these soils are used for dryland grain, 
hay, and pasture, but irrigated orchards and vineyards 
are also grown. Undisturbed areas have a vegetative cover 
of annual grasses and forbs, a few scattered oak trees, and 
a little brush. Irrigation water is usually available for the 
soils on the older fans. 

North-facing slopes can support cover suitable for deer. 
The soil depth in swales and hollows is generally sufficient 
to maintain some tree and shrub growth that is suitable 
for quail cover. Dove, finches, sparrows, and other non- 

ame birds that eat seeds frequent the open grassland. 
Powhess: brushtits, and warblers use the bushy cover. Deer 
use these soils mainly in the winter and spring. The soils 
on low slopes have a fairly good potential for habitat im- 
provement. A sufficient supply of water is generally avail- 
able or can be developed for quail and other wildlife. Fish- 
ponds can be constructed on these soils where suitable dam- 
sites can be located. 


WILDLIFE SUITABILITY GROUP 4 


This group consists of wet soils that generally have a 
seasonal water table at a depth of 20 to 60 inches. Draina 
is somewhat poor or poor. These soils are in the Campbell, 
Clear Lake, Pacheco, Sunnyvale, and Willows series. ‘They 
have slopes of 0 to 2 percent and are on the valley floor. 
Some soils in this group are subject to flooding. This group 
covers about 5,500 acres. 

The surface layer is fine sandy loam, clay loam, silty 
clay loam, or clay. Available water holding capacity is 6 
to 18 inches. The Willows soil has moderate concentra- 
tions of salts. 

The natural vegetation consists of annual grasses, forbs, 
and plants that require plenty of water. These soils are 
used for sugar beets, garlic, and pasture. A wide variety 
of shallow-rooted plants are suited to these soils, Irrigation 
water is usually available. 

Uncultivated areas are used by deer, principally durin, 
winter. Mourning doves frequent the open areas. Limite 
numbers of California quail and cottontail rabbits are in 
favorable locations. A few ducks and geese also feed on 
pasture in this group. Ponds can be readily constructed on 
these soils. Except for the hazard of flooding, the soils 
in this group present few limitations to the development 
of wildlife habitat. 


WILDLIFE SUITABILITY GROUP 5 


This group consists of shallow to deep, well-drained 
soils on hard sedimentary and basic igneous rock. These 
soils are in the Gaviota, Gilroy, Los Gatos, Los Osos, 
Madonna, Parrish, San Benito, Santa Lucia, and Val- 
lecitos series. They have slopes of 5 to 50 percent and are 
on the uplands on both sides of the Santa Clara Valley. 
This group covers about 85,500 acres. 

The surface layer ranges from loam to clay loam and 
in some places is gravelly or shaly. Rock outcrops cover 
up to 10 percent of the surface in places. Some areas of 
these soils are eroded. 

The natural vegetation is generally annual grasses, 
forbs, and scattered oak trees, but there is a fairly dense 
shrub and tree cover on the north-facing slopes and in 
swales and gullies. Grasses and a variety of weedy herbs 
are important sources of food for wildlife. Wildlife habi- 
tat is not so readily established on the soils that have 
extensive stands of heavy tree and brush cover as it is on 


the soils that have a cover of open grass and brush. These 
soils are used for pasture and range. 

Deer and California quail occur where brushy draws on 
north-facing slopes are intermingled with open grassland. 
Mourning doves, band-tailed pigeons, many small birds, 
and brush rabbits also use this habitat. : 

Water is usually available for wildlife except late in 
summer. In winter, however, rainfall is adequate to make 
water developments feasible. Many livestock reservoirs 
have been constructed. Ponds can be constructed on the 
soils in this group where suitable sites exist. The leasing 
of hunting rights on these soils has good potential for 
economic returns for the landowner. 


WILDLIFE SUITABILITY GROUP 6 


This group consists of shallow, rocky soils formed on 
serpentine rock. These soils are in the Henneke, Maxwell, 
and Montara series. They have slopes of 15 to 75 percent 
and are mainly on both sides of the Santa Clara Valley 
in the uplands. Maxwell soils are on small alluvial fans. 
This group covers about 9,000 acres. 

The surface layer is clay loam, and rock outcrops cover 
2 to 10 percent of the surface. Fertility is low or very low. 
Available water holding capacity is 1 to 3 inches. 

The natural vegetation is mainly annual grasses and 
forbs, but brush 1s dominant on the Henneke soils. The 
soils of this group.are used for range, wildlife, recreation, 
and watershed. 

Deer, rabbits, a few doves, quail, and nongame birds 
are on these soils. The soils in this group, however, have 
very low potential for the development of wildlife habitat. 


WILDLIFE SUITABILITY GROUP 7 


This group consists of moderately deep to deep, well- 
drained fine sandy loams and silt loams, These soils are in 
the Ben Lomond and Felton series. They are in the 
cooler, fogey, high-rainfall part of the Santa Cruz Moun- 
tains and have slopes of 15 to 75 percent. This group 
covers about 4,000 acres. 

Available water holding capacity is 4 to 10 inches. 
Fertility is moderate. 

The natural vegetation consists of redwood and Douglas- 
fir forests that contain such associated hardwood species as 
tan oak, live oak, and madrone, and various other trees 
and. shrubs, 

Game species are deer, band-tailed pigeons, California 
quail, brush rabbits, and gray squirrels, This group of 
soils also forms an ideal habitat for many species of non- 
game birds, Pure stands of mature timber on these soils 
provide protection and food for a limited number of deer, 
quail, and rabbits, and openings or regrowth areas pro- 
vide an excellent habitat for these game species. These 
soils are suitable for many wildlife food and cover plants. 


WILDLIFE SUITABILITY GROUP 8 
This group consists of shallow to deep soils and land 
types that are well drained to somewhat excessively 
drained. These soils are in the Azule, Gaviota, Gilroy, 
Inks, Los Gatos, Los Osos, Madonna, Mayman, Parrish, 
San Andreas, San Benito, and Vallecitos series. River- 
wash, Rock land, and Terrace escarpments are also in- 
cluded. These soils are on the uplands on both sides of 
the Santa Clara Valley and have slopes of 15 to 75 per- 

cent. This group covers about 327,000 acres. 
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The surface layer is loam, clay loam, or fine sandy 
loam and is gravelly, stony, or shaly in places. In some 
laces rock outcrops cover up to 10 percent of the sur- 
ace and the soils are eroded. Fertility is very low to high. 
The available water holding capacity is 1 to 10 inches. 
The natural vegetation is generally annual grasses, 
forbs, and some scattered oak trees. There is a fairly dense 
cover of shrubs and trees on the north-facing slopes and in 
swales and gullies. The grasses and weedy herbs are im- 
portant sources of food ae wildlife. These soils are used 
mainly for range, wildlife, recreation, and watershed. 

This group provides a good habitat for both deer and 
California quail, especially where brushy draws or north- 
facing slopes are intermingled with open grassland. Rab- 
bits and gray squirrels and band-tailed pigeons, mourning 
doves, and other birds also use this habitat. 

The physical characteristics of the soils in this group 
severely limit the potential for the development of wild- 
life habitat. The availability of water for wildlife is vari- 
able. The leasing of hunting rights has good potential 
for economic returns for the landowner. 


PONDS AND RESERVOIRS 


Most impoundments in this survey area are too small 
to attract large numbers of ducks. During the winter, 
Canada geese use Anderson and Coyote Reservoirs to 
some extent and graze on the adjacent grassland. 

Livestock reservoirs and farm ponds are suitable for 
fish production. Those with cooler water are suitable for 
trout production, and the others are excellent for the 

roduction of black bass, sunfish, and channel catfish. Pro- 

uction of fish in a pond is dependent upon the fertility 
of the water, which in turn is influenced significantly by 
the fertility of the soils in the watershed, and to some 
extent by the soil on the bottom of the pond. Ponds on 
infertile soils produce less fish per acre. 

Ponds and reservoirs have good potential for economic 
returns from fish production and recreation in hunting 
areas. 


Engineering Uses of the Soils ° 


Some soil properties are of special interest to engineers 
because they affect the construction and maintenance of 
roads, airports, and pipelines, the foundations of build- 
ings, facilities for storing water, structures for controlling 
erosion, drainage systems, and systems for disposing of 
sewage. Among the properties most important to the engi- 
neer are permeability to water, water holding capacity, 
shear strength, compaction characteristics, soil drainage, 
shrink-swell characteristics, grain size, plasticity, and 
soil reaction. Also important are depth to the water table, 
flooding hazard, depth to bedrock or to sand and gravel, 
and relief. Laboratory analysis is needed to accurately de- 
termine these qualities. Such information is made available 
in this section. Engineers can use it to— 


1. Make soil and land use studies that will aid in 
selecting and developing industries, businesses, 
residences, and recreational areas. . 


*H. C, Jann, Soil Conservation Service, assisted in the prepara- 
tion of this section. 


452-859-745 


2. Expedite planning and designing of erosion and 
flood control structures, dramage improvements, 
farm ponds, irrigation systems, cliversion terraces, 
and other structures for conservation of soil and 
water. 

8. Make preliminary evaluations of soil conditions 
that will aid in selecting locations for highways, 
airports, pipelines, and cables, and in planning 
more detailed surveys for the selected locations, 

4, Locate probable sources of topsoil, sand, gravel, 
and other materials suitable for construction 
needs. 

5. Correlate performance of engineering structures 
with mapping units to develop information for 
general planning that will be useful in designing 
and maintaining certain engineering practices 
and structures, 

6. Supplement information obtained from other 
published maps and reports and aerial photo- 
graphs. 

7. Develop other preliminary estimates for construc- 
tion purposes pertinent to the particular area. 


It should be emphasized that the interpretations made in 
this soil survey do not eliminate the need for sampling and 
testing at a site chosen for a specific engineering work that 
involves heavy loads or at a site where excavations are 
to be deeper than the depths of the layers here reported. 
Nevertheless, by using this survey an engineer can select 
and concentrate on those soil units most important for 
his proposed kind of construction, and in this manner he 
can reduce the number of = taken for laboratory 
testing and thus complete an adequate soil investigation 
at minimum cost. 

The soil mapping units shown on the maps in this survey 
may include small areas of a different soil material. They 
are too small to be mapped separately and generally are 
not significant to farming in the area but may be impor- 
tant in engineering planning. 

Information of value in planning engineering work is 
given throughout the text, particularly in the sections 
“Descriptions of the Soils” and “Formation and Classi- 
fication of Soils.” 

Some of the terms used by the scientist may be un- 
familiar to the engineer, and some words—for example, 
soil, clay, silt, and sand—may have a special meaning in 
soil science. These and other special terms used in the 
soil survey are defined in the Glossary at the back of this 
survey. Most of the information about engineering is 
given in tables 4, 5, and 6. 


Engineering classification systems 


Agricultural scientists of the U.S. Department of Agri- 
culture classify soils according to texture (10). In some 
ways this system of naming textural classes is comparable 
to the systems most commonly used by engineers for 
classifying soils; that is, the system of the American As- 
sociation of State Highway Officials (AASHO) and the 
Unified system. 

AASHO system.—Most highway engineers classify soil 
materials in accordance with the system approved by the 
American Association of State Highway Oficials (1). In 
this system soil materials are classified in seven principal 


groups. 


Soil series and location 


Arbuckle: 
NWSEM sec. 22, 
R.3 E., T.9 8. 


? 


Ben Lomond: 
NEWWNEX sec. 35. 
T. 108, R.2 4%. 


Campbell: 
NWiSW34 sec. 35, 
T 8S. R.2 E. 


“‘SWKNW sec. 8, 
T.108., R.4E 


Los Gatos: 
NWSE see. 20, 
T108., R.3E. 


Maymen: 
SWHSW sec. 15 
T. 108, R.2 5. 


San Ysidro, acid var- 
iant: 

NEYUN WS sec. 18, 

T.108., R.4E. 


Sunnyvale: | 
NEMSE sec. 


34, T. 
8S. R.2E. 


tey.2° 


Zamora: 
SEMSW34 sec. 4,. 
T.108., R. 3 E. 


Calif. 


report | 


No. 


Depth 
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TaBLe 4.—Engineering 


[Tests performed by the California 


Classification Moisture Atterberg 
density 4 values 
Maxi- | Opti- 
USDA texture! Unified ? AASHO 3 mum mum | Liquid | Plastic 
dry mois- limit index 
density | ture 
Lb. per cu, ft 

Gravelly loam. ...------ SM-SC A-4(1) 132 8 19 5 

Gravelly loam__.-..---- SM-SC A-2-4(0) 138 8 18 5 

Very gravelly sandy | SM-SC | A-2-4(0) 142 8 24. 7 

loam. | | 

Clay loam.....--------- SC | A-6(4) | 128 2, 31] 13 

Gravelly sandy clay. --- so A-6(5) 117 | 13 38 | 19 

Gravelly sandy clay sc A-2-6(1) 128 il 34 15 

loam. ; 
Fine sandy loam___.---- | SM A-2-4(0) 113 i5| ™NP| ™NP 
Very fine sandy loam._._| SM A-2-~4(0) 124 10 NP NP 
| 

Silty clay loam_..._-_--- CL A-6(10) 112 16 34 15 

Silty clay loam_-.....--- CL A-6(9) 122 10 29 13 

Clay loam.....---------- | SM-SC# | A-2-6(0) | 123 | 12 | 39 | 12 

Clay loam___..--------- SM-SC | A-6-1 | 120 | 16 | 38 12 

Silt loam. _--..-.------- ML-CL A-4(6) 122 12 20 | 5 

Clayorsse-csseceeseceks CL A-7-6(12) 11L 16 41 19 

Gravelly clay loam_._-_~ sc A-6(2) 129 12 28 12 

Gravelly loam_._...---- SC A-4(0) 120 12 30 10 

Gravelly clay loam..-__. SM-SC | A-4(1) | 128 ll 22 7 
i H | i i 

Tepisanandy loawiey cance SM | A-4(1) 120} wil NP| NP 

t 
| | | 

Loam.....-------------| ML-CL | A-4(6) 126 | 9 | 19 | 5 
Chaya, see cease cuss | SC A~6(3) 126, 12; 25) 114 

Gravelly clay loam..-._- | SC | A-2-4(0) | 127 | 9 | 2) 10 
Silty clay._....---.----- | ob A-7-6(14) | 113] 9138] 45 iL. ae 

Silty clay....------.---- CL A-6(11) 121 13 35 | 17 

Silty clay loam_....----- CL. A-6(9) 116 15 30 12 

Silty clay loam....--.--- CL A-6(9) 125 11 28 12 
Clay loam.....---~.---.-|----------|----------- -|---- 22 --] ee eee een] eee eee 
Clay loam... ~~~. 2- 2a) e ia ee ale eee ened |---| oes |e eof ee eee 
Fine sandy clay loam_-..|----------|------------ jeeneoee- ees Ene rs Enea | 


1 By field determination. Mechanical analysis by the California 


eames 


that would have been obtained by the soil survey procedure of.the Soil Conservation Service (SCS). 
2 Based on the Unified Soil Classification System (72). 
3 Based on AASHO Designation M145-49 (1). 
4 Based on the method of testing for relative compaction of untreated and treated soils and aggregates, California test method No. 216E. 
® Coefficient of linear extensibility of the whole soil (all size fractions). Fractional change of one dimension (thickness) of the soil upon 
wetting from ovendry to 4 bar water content. This special test was made by USDA Soil Survey Laboratory, Riverside, Calif. 


Division of Highways procedure frequently may differ from results’ 
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test data 
State Division of Highways] 
Mechanical analysis ® 
COLES Percentage passing sieve— Percentage smaller than— 
14- Y- No. 4 | No. 10 | No. 40 | No. 60 | No. 200 0.02 0.005 | 0.002 
3-in. | 2-in. in. l-in. in. in. (4.7 (2.0 (0.42 (0.25 (0.07: mm. mm.} mm. 
mm.) mm.) mm.) mm.) mm.) 
In. per in 

po ost tosltete Ss 100 99 98 97 89 82 73 59 53 41 25 13 8 
SesetecsSclosses 100 96 90 88 81 76 68 53 47 35 21 13 8 
ehecacsins 100 96 91 84 80 73 64 47 28 23 16 8 6 8 
Seewedsest|Socseuleces spies eu becees 100 98 85 87 70 63 49 32 25 20 
Se ee eee ein eee eee 100 99 95 87 79 66 59 46 34 29 24 
Sochcse es ees toe lesa 100 98 92 83 72 52 44 30 19 15 12 
76 62 34 14 6 3 
78 63 35 19 11 6 
100 99 94 67 43 31 
98 94 78 52 35 26 
61 44 32 17 10 7 
58 48 36 22 13 9 
09008" |c2.2-4)-cn22-|2.de3-lvesese| occ dle sees. 100 97 87 71 63 40 23 14 
068s snes oe tebe teen | ecco] a ceees|seecss 100 98 92 89 77 59 50 43 
024 | 100 97 95 95 94 89 84 74 61 57 Al 24 19 15 
Vossen 22 se et clea hc 100 99 98 95 89 74 52 47 36 24 14 7 
Sopesoue sl wecec|see cool 100 99 96 93 82 58 52 41 29 18 il 
geusenoecd eases blevaco cuss lee teccleeven fee ndes 100 95 82 74 39 21 14 8 
SSecisbces|Sectes|-Sessel ll eec st oe cece eles els 100 95 87 82 65 37 22 13 
Sieh sosoae | owioew con ooopsec lessees elle 100 92 75 68 48 28 21 19 
weereec cules olo ucla se ele se 100 99 96 94 78 54 48 33 20 16 13 
O70 nce ee oid wee Al er ee es 100 99 98 94 67 47 36 
O45 one oe on oe Sak Seal ea Sewole_ oes 100 99 98 89 59 38 29 
bP ea soe oleae ease oe oat oe eecocenslecesaced 100 99 91 58 49 29 
SU Stent acetal Ocoee, Ge fa och te ete ESA Ay Pe, 6 cue 100 98 89 57 34 26 
HOQ8 Te ok oo |e etal te ech Sse lee otsell no ent ee UR aoe eee ee Sf ee eee eos 
O57 cecal bk ooed ice ce [nate ce leeen|hene nies eGuece penne dled oe 2S eeon ee tse se sacle Secale cee 
7088) joecccel ce flo oh a oe ee a oe ab sek | sede lec ee ce ete eee eel cue eat afocesose 


6 Mechanical analyses by California Division of Highways. Results by this one frequently may differ somewhat from results 
that would have been obtained by the soil survey procedure of the SCS. In the California procedure, the fine material is analyzed by the 
hydrometer method and the various grain-size fractions are calculated on the basis of all the material, including that coarser than 2 millimeters 
in diameter. In the SCS soil survey procedure, the fine material is analyzed by the pipette method and the material coarser than 2 millimeters 
in diameter is excluded from calculations of grain-size fractions. The mechanical analyses used in this table are not suitable for uses 
in naming textural classes for soil. 

7 NP= Nonplastic, 

8 Soil Conservation Service and Bureau of Public Roads have agreed to consider that all soils having plasticity indexes within 2 points 
from A-line are to be given a borderline classification. 
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Tass 5.—Estimated 


[An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soil. The soils in 
referring to other series that appear in the first column of this table. Landslides (LaF), Riverwash (Rg), Rock land (RnG), and Terrace 


than] 
= = teenies a 
| 
Depth to— Depth | Classification | Coarse | 
from | fraction | 
Soil series and map symbols surface greater 
Seasonal | (typical than 
Bedrock eh tal profile) USDA texture Unified AASHO | 32 inches 
adie i 
| 
Feet Feet Inches 
Altamont: AcE, AcF, AcG2..} 24-5 | (@) | 0-44 | Clay...-.--.--.------------ CH | A-7 0 
| | | 44 | Shale j | 
Arbuckle: AkC, ArA-------- 3-5 | iO) 0-40 | Gravelly loam___--_----..-- | SM or SC | A-4 | 0 
| i 40-60 | Very gravelly sandy loam | SM or SC A-2 | Of 
| | | (bedrock in places). | | 
. = a | , | 
Agule: AuD2, AuE, AuEZ, | >5 | ‘O) |} 6-12 | Clay loam..---._-.------.-- 1 Sc A-6 | Oo | 
AuG, AuG2. | | 19-48 | Gravelly sandy clay____----- | $C | A-6 | 0 
| | 48-60 | Gravelly sandy clay loam...-. sc A-2 0 
Ben Lomond: BeG--_---...- 3-5 (2) | 0-43 | Fine sandy loam or very SM A-2 0 
fine sandy loam. 
| 43 | Soft sandstone. 
Campbell: 
Ga, Cduvocscesloeaccesse >5 (0) 0-68 | Silty clay loam______.....--- CL A-6 0 
CO lz) ie ieee nse esee eee >5 3-5 0-86 | Silty clay loam.......------- CL A-6 0 
36-60 AYo sn ase oie ete eeeeoass CH A-7 0 
Gecrcepbenuouemieueer at >5 24-3% | 0-36 | Silty clay loam._.____------- CL A-6 0 
36-60 | Mucky clay_---.-.---------- OH A-7 0 
Clear Lake: Cg, Ch, Ck_..-- 5+ 214-6 0=60°. | Cliyocu, 22 sse-scs- etc eee CH A-7 0 
Climara: CID, CmE____---.-- 1144-34 (4) 0-27 | Clay-nc-2s22tasscccusestas CH A-7 0 
27 | Mctamorphosed basic igneous 
rock, 
Cortina: CoB___---_.------- 5+ (0) 0-60 | Very gravelly loam, fine GM A-1 0-5 
sandy loam or sandy loam. 
Cropley: CrA, CrC..--------- 5+ () | rE, ALC. ei a Ce pe CH A-T7 0 
Diablo: DaD, DaF_-_-----.- 2-5 (0) 0-40 | Clay soon ncetseeeessecsecee CH A-7 0 
H 40 | Sandstone. | 
| | 
Esparto: EsA, EsC._.-.--.- i B+ | | O14 | Loam_.__-----_------------| ML | A-4 i 0 
i j 14-48 | Clay loam and silt loam____-_- ML or CL | A-6 i) 
| | 48-60 | Gravelly clay loam....------ sc A-6 | 0 
| | 
Felton: Fal, FaF, FaG.___- | 1144-5 | ‘@) | 0-48 | Clay loam_.-.-__-.------ eee CL A-7 0 
i H 48 hale or sandstone. | | H 
| i | 
Garretson: | | | H ; 
Gal bcotieieraieense | 5+ ’) 2 | ee eee ML to CL | A-4 0-5 
| 40 Sand and gravel......------- GP | A-1 0-5 
Ce: eee RR a arene | 5+ | © | 0-60 | Gravelly loam. _._-..------- | Mito CL | A-4 | 0 
*Gaviota: GcD2, GcE, GcG, i y-ik | 8) | 0-19 | Loam or gravelly loam____..- i SMorSC | A-4 6 | 
GhG@?2, GhG3, GkE2, GmF. | { | | H | i 
(For Los Gatos part of | i | 19 | Sandstone and shale. 
GmF, see the Los | | | ! i | i 
Gatos series.) | | | | 
Gilroy: GoD,GoE2,GoF, | I%3 | © | 0-21| Clayloam.__.....-.-------.) SMorSC | A-2or A-6 | o | 
GoG. | | / 21 | Basic igneous rock. | i | i 


See footnotes at end of table. 
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such mapping units may have different properties and limitations, and for this reason it is necessary to follow carefully the instructions for 
escarpments (TeF) are so variable that their properties were not estimated. The symbol < means less than; the symbol > means more 


Percentage passing sieve-— 


No. 4 


100 


75-85 
60-70 


95-100 
80-95 
80-90 


100 


100 


100 
100 


100 
100 


100 
100 


70-85 


100 
100 
100 
100 
70-80 
100 


90-100 
40-50 


90-100 
75-80 


85-95 


No. 10 


85-95 


Liquid | Plastic 


No. 40 | No. 200| limit index 
95-100 | 75-95 50-60 25-35 
50-60 35-45 15-20 5-10 
25-35 10-35 15-25 5-10 
65-75 40-50 30-40 10-20 
60-70 40-50 30-40 10-20 
50-60 25-35 30-40 10-20 
75-80 30-35 2NP 2NP 
95-100 | 75-95 25-35 10-20 
95-100 | 75-95 25-35 10-20 
95-100 | 85-95 50-60 | 30-35 
95-100 | 75-95 25-35 10-20 
95-100 | 85-95 70-90 15-30 
100 | 90-100 | 50-60 | 30-35 
85-95 | 75-85 50-60 | 30-35 
15-40 5-20 NP NP 
100 | 95-100 50-60 30-40 
100 | 95-100 | 50-60 | 30-40 
75-80 60-75 30-35 0-10 
90-95 70-80 35-40 10-15 
50-60 | 40-50 30-35 10-15 
95-100 | 75-85 40-50 25-30 
75-85 | 60-70 20-30 0-10 
20-30 0-5 NP NP 
70-80 | 55-65 20-30 0-10 
60-70 | 40-50 30-40 5-10 
55-65 30-40 30-40 10-20 


Atterberg values" 
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Inches per hour 
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Available 
water 
capacity 


Inches per inch 
of soil 


0. 14-0. 16 
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19-0. 
12-0. 
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Moderate. 


Moderate. 


Low. 
Low. 


Low. 


Low. 
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TaBie 5.—Estimated engineering 


Depth to— Depth Classification Coarse | 
from . : : | fraction 
Soil series and map symbols | surface | | greater 
Seasonal | (typical | 7 | _ than 
Bedrock | high water} profile) | USDA texture | Unified AASHO ji inches | 
| table | | | 
Feet | Feet Inches 
Henneke: HeG3__...------- 1-1% 4) | 0-15 | Very gravelly clay_..-.-.-_-- GC A-2 30-40 
| 15 | Serpentine rock. | | 
Hillgate: HfC, HfD2, HFE2, | 5+ @) 0-10 } Silt loam__....2-222 eee ML or CL | A-4 0 
HEF. | 10-40 | Clay and clay loam____.-2.-. CLor ML | A-6 or A-7 | 0 
| 40-60 | Gravelly clay loam_._---.--- | SC | A-6 | 0 
Inks: [nG2, IsG3____._-.--. 1-1y ) 0-15 | Gravelly clay loam._.-.----- | SCorSM { A-2 0-5 
15 | Metamorphosed basalt. j 
Keefers: KeA, KeC2....---- | 0-23 | Clay loam.......-.---------| CL | A-6 0 | 
| 23-38 | Very gravelly clay loam.__..- | GC or GM | A-2 | 0 | 
| 38-60 | Graveliy clay_..___._.---.-- | CL or ML | A-6 f) 
boy era : LfE2, LIF, | 0-10 | Gravelly loam__....-------- SC or SM | A~4 or A-6 0 
(For the Gaviota part of 10-35 | Gravelly clay loam_._.___--- SC or SM A-4 or A-6 | 0 
LhG, see the Gaviota 35 | Shale. 
series.) 
Los Osos: LoE, LoF, LoG_.. 0-10 | Clay loam___-.---..-2..---- CLorML | A-6 0 
10-86!) Cloyne. on ocoss. cece ges sense CH A-7 0 
36 | Sandstone. 
Los Robles: LrA, LrC... -_- 0-14 | Clay loam.____-.--...------ CLor ML | A-6 0 
14-60 | Gravelly clay loam_-.._____. CL A-6 0 
Madonna: MbE, MbF, MbG-. 0-25 | Loam__..._.------------.--- SM A-4 
25 | Sandstone. 
Maxwell: McB_...----..-- 0-46 | Clay______-..-----------.-- CH A-7 0 
46-60 | Gravelly clay loam_.__..-._- CL A-6 0 
Maymen: MeF2, MfG2___.- 0-14 | Fine sandy loam...-__.---.- SM A~4 0 
14 | Sandstone. 
Montara: MwF2....-.----- 0-13 | Clay loam.._...22-222 2-88 CL A-6 0 | ; 
13 | Serpentine rock. | | 
Pacheco: Pa, Pb, Pd....--- | 0-60 | Clay loam, loam, and very ML or CL | A-6 i 0 
| fine sandy loam. (Surface i | 
| layer is fine sandy loam or | 
j silt loam in places.) H 
| i 
Pes eiccetemecececceuuess | 0-36 | Clay loam and loam... .--- ML or CL | A-6 | 0 
36-60 | Gravel and sand_.....------ GP | A-1 | 0-5 | 
| | 
Parrish: PfE, PfF, PfG._._- 0-19 | Gravelly clay loam......_-.. | ML or CL | A-4 | 0 | 
19-38 | Gravelly clay......22222.22-] OH A-7 | 0-10 
38 | Shale. 
i 
Pleasanton: PoA, PoC, 0-60 | Loam, gravelly clay ioam | ML or CL | A-6 | 0-10 
PoA, Pec, PodD2. | and gravelly sandy clay i i | | 
| loam. | | 
Rincon: RaA, RaC2........ | 0-19 | Clay loam.......-.-.------- | CL | A-7 | 0 | 
| 19~50 | Gravelly clay or clay....2._- | CH | A-7 OF 
| 50-72 | Clay loam...-.-.---.------- | ML | A-4 | 0; 
San Andreas: SaE2, SaG2__.) 0-23 | Fine sandy loam..._.------- | SM | A-2 | 0 
23 | Soft sandstone. / | | 
| 
San Benito: SbE2, SbF, | 0-39 | Clay loam......------------ | CL | A-7 0 | 
SbF3, SbG. i 389} Shale. : ' i | 


See footnotes at end of table, 
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properties—Continued 


Percentage passing sieve— Atterberg values 
Available Corrosivity 
Permeabil- water Reaction | Salinity | Shrink-swell (uncoated 
Liquid | Plastic ity capacity potential steel) 
No. 4 No. 10 | No. 40 | No: 200| limit index 
Inches per inch Mmhos.jem. 
Inches per hour of soil pF value at 26° C. 
40-50 | 40-45 30-40 | 20-30 50-60 | 25-35 | 0. 06-0. 20 | 0.10-0.12 | 6.6-7.3 <i Moderate... High. 

100 | 90-100 ; 80-90 | 60-70 20-25 0-10 | 0. 63-2. 00 | 0. 19-0. 21 5. 6-6. 0 <1 Moderate Moderate. 
100 | 95-100 | 90-95 | 70-80 35-45 15-25 <0. 06 | 0. 04-0.06 | 5. 6-6.0 <1 | High. .--..-- High. 
80-90 | 70-80 | 60-70 | 40-50 25-30 10-15 | 0. 20-0. 63 | 0, 15-0. 17 5. 6-6. 0 <il Moderate Moderate. 
90-95 | 70-80 | 60-70 | 30-35 35-40 10-15 | 0. 20-0. 63 | 0.15~0.17 | 6.1-6.5 <1 Moderate_-__.- Moderate. 
90-95 | 85-90 | 75-85 | 70-80 30-35 10-15 | 0. 20-0. 63 | 0. 18-0. 20 6. 1-6. 5 <1 Moderate-__.- Moderate. 
40-50 | 35-45 | 30-35 25~30 30-40 10-15 | 0. 06-0. 20 | 0.12-0.14 | 6.6-7.3 <1 Moderate____- Moderate. 
85-90 | 75-85 | 75-80 | 70-80 30-35 10-15 | 0. 06-0. 20 | 0. 04-0. 06 7. 4-7. 8 <i Moderate.....| Moderate. 

80-90 | 70-80 | 50-60 35-45 20-30 5-15 | 0. 63-2. 00 | 0.12-0.14 | 61-65 <1 Moderate__.__ Low. 
90-100 | 80-90 | 50-60 | 40-50 20-30 5-15 | 0. 20-0. 63 | 0.15-0.17 | 5. 6-6.0 <1 Moderate_-.-.- Moderate. 

100 | 95-100 | 90-95 | 75-85 30-40 10-20 | 0. 20-0. 63 | 0. 19-0, 21 6. 1-6. 5 1 Moderate--.-- Moderate. 

100 | 95-100 | 90-95 | 80-90 50-60 | 30-40 | 0. 06-0. 20 | 0. 14-0. 16 6. 1-6. 5 1 | High...----_- High. 
90-95 | 85-95 | 80-85 | 70-80 30-40 10-20 | 0. 20-0. 63 | 0. 19-0. 21 6. 6-7. 3 1 Moderate... .- Moderate. 
80-85 | 65-75 | 60-70 | 50-60 30-40 15-20 | 0. 20-0. 63 | 0.14-0.16 | 6.6-7.3 1 Moderate._--- Moderate. 
95-100 | 90-95 | 80-90 35-45 NP NP | 0.63-2.0 | 0. 16-0.18 | 5. 6-6.0 1 Moderate__-_-- Low. 

100 100 | 95-100 | 90-95 50-70 | 40-55 | 0. 06-0. 20 | 0.14-0.16 | 6.6-8.4 1 | High...------ High 
80-85 | 75-80 | 70-75 60 70 30-40 15-25 | 0. 06-0, 20 | 0. 14-0.16 | 7. 9-84 1 Moderate-._-- High 

100 | 95-100 | 80-90 35-40 NP NP | 2.00-6.3 | 0. 13-0. 15 5. 1-6. 0 1 Low.-.------ Low 
90-100 | 90-100 | 90-95 | 85-95 30-40 20-35 | 0. 20-0. 63 | 0. 19-0. 21 7. 9-8. 4 1 Moderate-_-._-. Moderate. 

100 | 95~100 | 90-100 | 65-85 30-40 10-15 | 0. 63-2. 00 | 0. 16-0. 19 7, 9-8, 4 0-8 | Moderate.....} High. 

100 | 95-100 | 90-100 | 65-85 30-40 10-15 | 0. 63-2. 00 | 0. 19-0. 21 7.9-8.4 0-8 | Moderate.__.. High 
40-50 | 30-40 | 20-30 0-5 NP NP | 6. 30-20.0 | 0.08-0.05 | 7. 9-8 4 0-8 Wecess-ces OW 
75-85 | 70-80 | 65-70 | 60-65 20-40 5-10 | 0. 63-2. 00 | 0, 14-0, 15 5, 1-6. 0 <i Moderate--_-- High. 
60-70 | 55-65 | 55-65 | 50-60 50-60 | 20-30 | 0. 06-0. 20 | 0.11-0.13 | 5.1-5.5 <1 | High-_..---_- High. 
80-90 | 75-90 | 65-75 | 60-65 20-40 10-20 | 0, 20-0. 63 | 0.18-0.18 | 6.1-7.3 <1 | Moderate___-- Moderate 

100 100 | 90-100 | 80-90 40-50 | 20-30 | 0. 20-0. 63 | 0. 19-0. 21 6. 6-7. 8 <1 Moderate-.--- Moderate. 
90-100 | 75-100 | 70-95 | 70-90 50-60 | 30-40} 0. 06-0, 20 | 0.12-0.16 | 7.48.4 <1 | High---_--- High. 

100 100 | 90-100 | 80-90 30-40 5-10 | 0. 20-0. 63 | 0. 19-0. 21 7. 9-8. 4 <1 | Moderate----_- Moderate. 
90-100 | 90-100 | 80-90 | 30-35 15-20 0-5 | 2.00-6.30/ 0.13-0.15 | 5. 6-60 <1 | Low..------- Low. 

100 | 90-100 | 85-90 | 70-85 40-50 | 20-30 | 0. 20-0. 63 | 0. 19-0. 21 6. 6-8. 4 <1 | Moderate____- Moderate. 
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Soil series and map symbols 


Santa Lucia: ScF2, SeG__._. 


San Ysidro: SdA, SdB2 


San Ysidro, acid variant: 
SfA, SFC. 


Sunnyvale: 


Vallecitos: VaE2, VaG2.-._- 
Willows: 


Yolo: 
YaA, YaB 


YeA, YeC 


*Zamora: ZaA, ZaC, ZbA, 
ZbC, ZeC3. 
(Por Cropley part of 
zeC3, see Cropley 
series.) 


SOIL SURVEY 


Depth to— 

z Seasonal 
| Bedrock high water | 
| table 

Feet Feet 
2-3 (7) 
>s () 
| >5 | 0) 
| 
| 
i 
>5 26-5 
—24+ @) 
>5 14-314 
A i ty 
bd V7 
Sa. | 
>5 | 


| 


Depth 


surface 
(typical 
| promis) | 


from 


wofile) i 


0-23 


TaBie 5.—Estimated engineering 


Classification ~ Coarse 
fraction 
greater 

| than 
USDA texture | Unified AASHO 3 inches | 
| 
Shaly and very shaly clay ME A-5 0 
loam. 
Shale. 
Leamscsc.ccc2 ses snceeee CL-ML A-4 0 
or CL 
Clay. cones Sek ot cee SC or CL A-6 0 
Clay loam or sandy clay A-2 or A-4 | 0 
loam. i 
Loam yooeesses oe eeieb ee ole ML to CL | A-4 0 
LMe see U eS kot backs SC or CL A-6 6 
Gnas clay loam____.....- A-2 or A-4 0 
Silty clay....--.--...------- CL A-6 or A-7 0 
ROAM soo 23 b suse tects A-4 0 
Clay loam and clay.-..--_._- CLor CH | A-7 0 
Shale. | 
Clavvesu cue et sets casesL CH | A-7 0 
Boamuand silt loagme io.) ML | A-4 or A-5 0 
Silty clay loam._...-.------- | cL | A-6 0 
Clay loam and sandy clay | cL | A-6 0-5 
loam. (Surface layer is i 
loam in places.) | | 
| | 


! No observed water table to depth of study, which ae was 5 feet for soils not underlain by bedrock. 


2 NP=Nonplastic. 


Taste 6.—Engineering 


{An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soil. The soils in 
referring to other series that appear in the first column of this table. Landslides (LaF), Riverwash (Rg) 


Soil series and 
map symbols 


Topsoil 
Altamont: AcE, AcF, Poor: clay...... 
AcG2. 
Arbuckle: AkC, ArA__.-- Fair to poor: 


gravelly loam or 


loam over very 
gravelly sandy 
loam. 


ro 


Fai 


Sand and gravel 


Unsuitable for sand: 


Suitability as source of— 


Road fill 


75 


to 95 percent passes 
No. 200 sieve. Un- 
suitable for gravel. 


ir 
Ot 
DAS 


> oe 


60 } 


te poor for sand: 


0 45 percent 


sses No. 


Fair to good: 
A-4, A-2. 
200 sieve. 


air to unsuitable 


r gravel: 


5 to 


percent avon 


Soil features affecting— 


Road location 


234 to 5 feet to rock; 15 
to 75 percent slopes; 
high shrink-swell po- 


feet or more to 


Qo 


logic 
soil 
group 
D 
| | tential. 
| | 
i 
| B | 3 to 


rock; 0 to 9 percent 
slopes; moderate 
shrink-swell potential. 
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properties—Continued 


Percentage passing sieve— Atterberg values 
Available Corrosivity 
Permeabil- water Reaction | Salinity | Shrink-swell (uncoated 
Liquid | Plastic ity capacity potential steel) 
No. 4 No. 10 | No. 40 | No. 200} limit ‘index 
Inches per inch Mmhos.fem. 
- Inches per hour of 80) pH value at 25° C. “ 
70-80 | 65-70 | 50-65 | 40-50 70-85 0-10 | 0. 638-2. 00 | 0.10-0.12 | 5.66.0 <1 Moderate_.___ Moderate. 
95-100 | 90-95 | 80-90 | 50-65 15-25 5-10 | 0. 63-2, 00 | 0. 16-0. 18 6-6. 5 <1 Moderate---__ Moderate. 
95-100 | 90-95 | 75-85 | 45-55 25-35 10-20 <0. 06 | 0.04-0.06 | 6.1-7.3 <1 | High. .-_-.2- High. 
85-95 | 70-80 | 50-60 | 30-40 20-30 5-10 | 0. 20-0. 63 | 0.14-0.16 | 7. 9-84 <1 Moderate.....| Moderate. 
95-100 | 90-95 | 80-90 | 50-65 15-25 5-10 | 0. 63-2. 00 ; 0. 16-0, 18 5. 6-6. 0 <i Moderate--..._ Moderate. 
95-100 | 90-95 | 75-85 | 45-55 25-35 10-20 <0. 06 {| 0,04-0.06; 51-55 <1 | High._.....2- High. 
90-95 | 75-80 | 50-60 | 30-40 20-30 5-10 | 0. 63-2. 00 |-0.14-0.16 | 5.1-5.5 <1 Moderate..--.| High. 

100 100 | 95-100 | 85-95 35-45 15-25 | 0. 06-0. 20 | 0. 15-0. 17 7. 9-8. 4 0-8 | High....----- High 
85-95 | 80-90 | 55-80 | 40-50 30-40 5-10 | 0, 63-2. 00 | 0. 16-0. 18 5. 6-6. 5 <1 Moderate... -_ Moderate 
85-95 80-90 | 65-80 | 55-65 40-60 | 25-35 | 0. 06-0. 20 | 0.17-0.19 | 5.6-6.0 <1 | Highs 2222223 High. 

100 100 | 95-100 | 90-95 50-60 | 30-40 | 0. 06-0, 20 | 0.14-0.16 | 7.9-9.0 4-15 | High-_..----- High. 

100 100 | 85-95 | 80-90 35-45 5-10 | 0, 63-2. 00 | 0.17-0.19 | 6. 6-7 <i Moderate----- Low 

100 100 | 90-100 | 85-95 25-35 10-20 | 0, 20-0. 63 | 0. 19-0. 21 6. 1-8. 4 <1 Moderate-..-- Moderate. 
95-100 | 95-100 | 95-100 | 85-95 30-40 15-20 | 0, 20-0. 63 | 0. 19-0. 21 6. 6-7 <1 Moderate_--__ Moderate. 

interpretations 


such mapping units may have different properties and limitations, and for this reason it is necessary to follow carefully the instructions foi 
Rock land.(RnG), and Terrace escarpments (TeF) are so variable that their properties were not estimated] 


Soil features affecting—Continued 


Water-retention structures 


Embankments 


Fair to poor stability; 
fair to poor strength; 
high compressibility; 
good resistance to pip- 
ing and cracking. 


Fair stability; good 
strength; slight compress- 
ibility; good to poor re- 
sistence to piping and 
cracking. 


452-859—74—_—-6 


Reservoir areas 


Slow permeability; 15 to 
75 percent slopes; 
244 to 5 feet to rock.. 


Moderate permeability; 
0 to 9 percent slopes; 
3 to 5 feet or more to 
rock. 


Agricultural drainage 


Well drained; slow 
permeability; 24 to 
5 feet to rock. 


Well drained; mod- 
erate permeability; 
3 to 5 feet or more 
to rock. 


Irrigation 


15 to 75 pereent slopes; 
234 to 5 feet to rock. 


Moderate water holding 
capacity; moderately 
rapid intake rate; 0 to 

- 9 percent slopes: 3 to 


5 feet or more to rock. 


Soil limitations 
for septic tank 
filter fields 


Severe: slow per- 
meability; 15 to 
75 percent slopes. 


ArA, slight. 
AkC, moderate: 
8 to 5 feet or more 
to rock; 5 to 9 
percent slopes. 
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TABLE 6.—Engineering 


50 percent slopes; high 
shrink-swell potential. 


feet te rock. 
passes No. 200 sieve. 
‘Unsuitable for gravel. 


Suitability as source of—~ Soil features affecting— 
_.| Hydro- acai aoe 
Soil series and | logic 
map symbols i ; | soil | 
| Topsoil | Sand and gravel | Road fill roup Road location 
Azule: AuD2, Au€, ' Poor: clay loam | Poor for sand: 25 to Poor to good: Cc 9 to 75 percent slopes; | 

AuE2, AuG, AuG2. over gravelly | 50 percent passes i A-6, A-2. high shrink-swell po- 
sandy clay and i No. 200 sieve. tential. 
gravelly sandy Poor to unsuitable | 
clay loam. | for gravel: 10 to | 

| | 35 percent gravel. i 
Ben Lomond: BeG._._-- Fair: fine sandy | Poor for sand: 30 to Good: A-2_...| B 3 to 5 feet to soft rock; 
| loam; 3 to 5 feet | 35 percent passes 50 to 75 percent slopes; | 
to rock. No. 200 sieve. low shrink-swell | 
Unsuitable for gravel: | potential. 
0 to 5 percent gravel. 
Campbell: | | 

Cay Cdon2 oh ee SSeS Fair: silty clay | Unsuitable for sand: 75 | Poor: A-6.___.- | Cc Moderate shrink-swell 
loam; water table to 95 percent passes potential. 
below depth of 5 No. 200 sieve. Unsuit- 
feet. able for gravel. 

ee Se ee Fair: silty clay Unsuitable for sand: 75 | Poor: A-6, D 3 to 5 feet to water 
loam; clay at to 95 percent passes A-7 material table, moderate shrink- 
depth of 3 feet; No. 200 sieve. Un- at depth of 3 swell potential to 
water table at suitable for gravel. feet. depth of 3 feet, high 
depth of 3 to 5 shrink-swell potential 
feet. below. 

Cen h cb Srececest ee Fair: silty clay Unsuitable for sand: 75 | Poor to unsuita-~ | D 2% to 314 feet to water 
loam; mucky clay to 95 percent passes able: A-6, table; moderate shrink- 
at depth of 3 feet; No. 200 sieve. Un- with organic swell potential to depth 
water table at depth suitable for gravel. A-7 ma- of 3 feet, high shrink- 
of 234 to 3% feet. terial at swell organic materials 

depth of 3 below. 
fect. 
Clear Lake: Cg, Ch, Ck_-| Poor: clay._.-.---- | Unsuitable for sand: 90 | Poor: A-7__._- D 244 to 6 feet to water 
to 100 percent passes table; high shrink- 
No. 200 sieve. Un- swell potential. 
suitabie for gravel. 
Climara: CID, CmE_.... Poor: clay and Unsuitable for sand: 75 | Poor: A-7_.___ D 1% to 3% feet to rock; 
stony clay; 1% to to 85 percent passes | 9 to 50 percent slopes; 
338 feet to rock. No. 200 sieve. Un- high shrink-swell | 
i | suitable for gravel: | i | potential. | 
| 0 to 10 percent | 
gravel. | | 
Cortina: CoB_...-.--.-. Poor: very gravelly | Fairforsand: 5 to 20 | Good: A-i.__-| A ' 0 to 8 percent slopes; | 
sandy loam to percent passes No. 200 | low shrink-swell | 
very gravelly sieve. Fair for gravel: | i potential. 
loam. 50 to 80 percent | i I 
| gravel. | | | 
| | i | H | 
Cropley: CrA, CrC....-- | Poor: clay.....-..-- | Unsuitable for sand: Poor: A-+7..--- D | 0 to 9 percent slopes; | 
i | 95 to 106 percent j } high shrink-swel i 
| passes No. 200 sieve. | potential. | 
| Unsuitable for gravel. | i 
j | i 
i i i | 
Unsuitable for sand: i Poor: A+7.._..| D | 2 to 5 feet to rock: 9 to | 
| i / 
| | | 


i 
i 
1 
| 
Diablo: DaB, DaF_.._.- | Poor: clay; 2 to 5 i 
| 85 to 100 percent | | 
; i 
i i 
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Soil features affecting—Continued 


Water-retention structures 


Embankments Reservoir areas 


Slow permeability; 9 to 


Fair stability; good 
75 percent slopes. 


strength; slight compress- 
ibility; good resistance 

to piping; fair resistance 
to cracking. 


Moderately rapid perme- 
ability; 50 to 75 per- 
cent slopes; 3 to 5 feet 
to soft rock. 


Fair stability; good 
strength; slight compress- 
ibility; poor resistance 
to piping and cracking. 


Moderately slow per- 
meability; 5 feet or 
more to water table. 


Fair to good stability; fair 
strength; medium to 
high compressibility ; 
good resistance to piping 
and cracking. 


Slow permeability; 3 to 


Fair to poor stability; fair 
5 feet to water table. 


to poor strength; medium 
to high compressibility; 
good resistance to piping 


and cracking. 


Not suitable for embank- 
ment materials below 
depth of 3 feet. 


Fair to poor stability; fair 
to poor strength; high 
compressibility; good 
resistance to piping and 
cracking. 


Fair to poor stability; fair 
to poor strength; high 
compressibility; good 
resistance to piping and 
cracking. 


Fair stability; good 
strength; slight com- 
pressibility; poor 
resistance to piping; 
fair resistance to 
cracking. - 


Fair to poor stability; fair 
to poor strength; high 
compressibility; good 
resistance to piping and 
cracking. 


Fair to poor stability; fair 
to poor strength; high 
compressibility; good 
resistance to piping and 
cracking. 


Slow permeability; 214 
to 34 feet to water 
table; OH material at 
depth of 3 feet. 


Slow permeability ; 24 
to 6 feet to water 
table. 


Slow permeability; 9 to 
50 percent slopes; 1% 
to 344 feet to rock. 


Rapid permeability; 0 
to 5 percent slopes. 


Slow permeability; 0 
to 9 percent slopes. 


Slow permeability; 9 to 
50 percent slopes; 
2 to 5 feet to rock, 


Agricultural drainage 


Well drained; slow 
permeability. 


Well drained; moder- 
ately rapid permea- 
bility; 3 to 5 feet to 
soft rock. 


Somewhat poorly drained; 
moderately slow per- 
meability ; 5 feet or 
more to water table. 


Somewhat poorly drained; 
slow permeability; 3 
to 5 feet to water 
table. 


Somewhat poorly 
drained; slow per- 
meability ; 214 to 344 
feet to water table. 


Slow permeability; 234 
to.6 feet to water 
table. 


Slow permeability; 14 
to 34 feet to rock. 


Somewhat excessively 
drained; rapid per- 
meability. 


Well drained; slow 
permeability. 


Well drained; slow 
permeability; 2 to 5 
feet to rock. 


Irrigation 


9 to 75 percent slopes-_... 


50 to 75 percent slopes; 
3 to 5 feet to soft rock. 


High water holding ‘ca- 
pacity; slow intake 
rate; 5 feet or more to 
water table. 


High water holding ca- 
pacity; slow intake 
rate; 3 to 5 feet to 
water table. 


High water holding ca- 
pacity; slow intake 
rate; 2}4 to 34% feet to 
water table. 


High water holding ca- 
pacity; slow intake 
rate; 254 to 6 feet to 
water table; some 
areas are Saline. 


Moderate water holding 
capacity; slow intake 
rate; 9 to 50 percent 
slopes; 144 to 334 feet 
to bedrock. 


Low water holding ca- 
pacity; very rapid in- 
take rate; 0 to 5 per- 
cent slopes. 


High water holding 
capacity; slow intake 
rate; 0 to 9 percent 
slopes. 


9 to 50 percent slopes; 2 
to 5 feet to rock. 


Severe: 


Severe: 


Severe: 


Severe: 


Soil limitations 
for septic tank 
filter fields 


slow per- 
meability; 9 to 
75 percent slopes. 


50 to 75 
percent slopes. 


moderately 
slow permeability ; 
5 feet or more to 
water table. 


slow per- 
meability; 3 to 5 
feet to water 
table. 


Severe: slow per- 
meability ; 244 to 
334 feet to water 
table. 


Severe: slow per- 
meability ; 244 to 
6 feet to water 
table. 


Severe: slow per- 
meability ; 144 to 
334 feet’ to rock; 
9 to 50 percent 
slopes. 


Slight. 


Severe: slow per- 
meability. 


Severe: slow per- 
meability; 9 to 50 
percent slopes. 
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Soil series and 
map symbols 


Esparto: 


Felton: FaE, FaF, a 


Garretson: GaA, GbB.__- 


| 


*Gaviota: GcD2, GcE, 
GcG, GhG2, GhG3, 
GkE2,GmF. 

(For Los Gatos part 
of GmF, see Los 
Gatos series.) 


Gilroy: GoD, GoE2, 
GoF, GoG, 


Henneke: HeG3...-.__2- 


Hillgate: HfC, HfD2, 
HfE2, HFF2. 


Inks: 1InG2, IsG3____-.. 


Keefers: KeA, K 


*Los Gatos: LfE2, LIF, 
LIG, LhG, 
(Por Gaviota part of 
LhG, see Gaviota 
series.) 


Fair: 


Poor: 


Poor: 


Poor: 


Fair to poor: 


Fair: 


EsA, EsC.___-- | Fair: loam over 


clay loam and 
gravelly clay 
loam. 


Fair: clay loam 
134 to 5 feet to 
rock. 


Good to fair: 
loam and gravelly 
loam, 


Poor: \ to 1% 
feet to rock. 


clay loam; 
134 to 3 feet to 
rock. 


very gravelly 
clay; 1 to 134 feet 
to rock, 


silt loam 
over clay and 
gravelly clay 
loam. 


gravelly 
clay loam; 1 to 
il¢ feet to rock. 


clay 
loam over very 
gravelly clay 
loam. 


gravelly loam 
over gravelly clay 
loam; 2 to 4 feet 
to rock. 
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Suitability as source of — 


TaBLe 6.—Hngineering 


Sand and gravel 


| 

| 

| 

| Poor to unsuitable for 
sand: 40 to 80 percent 
passes No. 200 sieve. 
Poor to unsuitable for 
gravel; 0 to 35 per- 

| cent gravel. 

i 


Unsuitable for sand: 
75 to 85 percent passes 
No. 200 sieve. Un- 
suitable for gravel. 


| 
| 


Good to unsuitable for 
sand; 0 to 70 percent 
passes No. 200 sieve. 
Fair to unsuitable for 
gravel: 5 to 70 percent 
gravel. 


Unsuitable for sand: 
¥ to 144 feet to rock. 
Unsuitable for gravel: 
38 to 134 feet to rock. 


Poor for sand: 30 to 40 
percent passes No. 200 
sieve. Poor to unsuit- 
able for gravel; 5 to 


15 percent gravel. 


Unsuitable for sand: 1 
| to 134 feet to rock. 
Unsuitable for gravel: 
1 to 134 feet to rock. 


Poor to unsuitable for 
sand: 40 to 80 per- 
cent passes No. 200 
sieve. Poor to unsuit- 
able for gravel: 
30 percent. 


Unsuitable for sand: 1 
to 13 feet to rock. 
Unsuitable for gravel: 
1 to 134 feet to rock. 


Poor to unsuitable for 
sand: 25 to 86 per- 
cent passes No. 200 
sieve. Fair to unsuit- 
able for gravel: 
65 percent gravel. 


Poor for sand: 35 to 50 
percent passes No. 200 
sieve. Poor to unsuit- 
able for gravel: 10 to 
36 percent gravel. 


A-4, A-6. 


FHydre- 
logic 
Lad soil 
i 0ad fil i group 
i 
| Fair to poor: {| B 
| A-4, A- 
| 
| Poor: A-7_..-- B 
| 
| 
Fair to good B 
A-4, A-l. | 
Poor: A-4;4% | D 
to 13$ feet to 
rock. 
Good to poor: Cc 
A-2, A-6. 
Poor: A-2;1 D 
to 1% feet to 
rock. 
| Fair to poor: D 
| A-4,A-6, | 
| A-7, H 
0 to | i 
| i 
| i 
1 Poor: A-2;1 D 
to 1% feet to 
rock. 
| i 
Good to poor: | GC 
|  A-6,A-2, 0 | 
| | 
10 to i | 
! i 
i i 
| Fair to good: | B/C 
| | 
i 
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Soil features affecting— 


| Road location 


@ to 9 percent slopes; 
| moderate shrink-swell 
potential. 


| 
{ 
| 1% to 5 feet to rock; 
15 to 75 percent slopes 
moderate shrink-swell 
| potential. 


0 to 5 percent slopes; 
moderate shrink-swell 
potential. 


34 to 114 feet to rock; 
5 to 75 percent slopes; 
low shrink-swell 
potential. 


1% to 8 feet to rock; 5 
to 75 percent slopes; . 
moderate shrink-swell 
potential. 


"1 to 1% feet to rock; 30 
to 75 percent slopes; 
moderate shrink-swell 

| potential. 


2 to 50 percent slopes; 
high shrink-swell 
potential. 


1 to 1% feet to rock; 30 
| to 75 percent slopes; 

: moderate shrink-swell 
potential. 


| © to § percent slopes; 
| moderate shrink-swell 
potential. 


2 to 4 feet to rock: 15 to 
75 percent slopes; 
moderate shrink-swell 
potential. 
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Soil features affecting——Continued 


Water-retention structures 


Embankments 


Fair to poor stability; fair 
to poor strength; me- 
dium to high compressi- 
bility; good to poor 
resistance to piping and 
cracking. 


Fair to good stability; 
fair strength; medium 
to high compressibility; 


good resistance to piping 


and cracking. 


Poor stability; fair 
strength; medium com- 
pressibility ; poor resist- 
ance to piping and 
cracking. 


Fair stability; good 
strength; slight com- 
pressibility; good to 


poor resistance to piping 


and cracking; 4 to 14% 
feet to rock. 


Fair stability; good 
strength; slight com- 


pressibility; good to poor 


resistance to piping and 
cracking. 


Fair stability; good 
strength; slight com- 
pressibility; good resist- 
ance to piping; fair re- 


sistance to cracking. 1 to 


1% feet to rock. 


Fair to poor stability; fair 


strength; medium to high 


compressibility ; good to 


poor resistance to piping 


and cracking. 


Fair stability; good 
strength; slight com- 
pressibility; good resist- 
ance to piping; fair re- 


sistance to cracking; 1 to 


1 feet to rock. 


Fair to good stability; fair 
to good strength; slight 
to high compressibility ; 


good resistance to piping; 
good to fair resistance to 


cracking. 


Fair stability; good 
strength; slight com- 
pressibility ; good resist- 
ance to piping; fair re- 
sistance to cracking, 


Reservoir areas 


Moderately slow per- 
meability; 0 to 9 
percent slopes. 


Moderately slow per- 
meability; 134 to 5 
feet to rock; 15 to 75 
percent slopes. 


Moderate permeability 
(very rapid in GaA 
below depth of 40 
inches); 0 to 5 per- 
cent slopes, 


Moderate permeability; 
¥% to 14 feet to 
rock; 5 to 75 percent 
slopes. 


Moderately slow permea- 
bility; 5 to 75 percent 
slopes; 134 to 8 feet 
to rock. 


Slow permeability ; 30 
to 75 percent slopes; 
1 to 14 feet to rock. 


Very slow permeability ; 
2 to 50 percent slopes. 


Moderately slow perme- 
ability; 30 to 75 per- 
cent slopes; 1 to 134 
feet to rock. 


Slow permeability; 0 to 
9 percent slopes. 


Moderately slow perme- 
ability; 15 to 75 per- 
cent slopes; 2 to 4 feet 
to rock. 


Agricultural drainage 


Moderately well drained; 
moderately slow 
permeability. 


Well drained; moder- 
ately slow permea- 
bility; 144 to 5 feet 
to rock. 


Well drained; moder- 
ate permeability 
(very rapid below 40 
inches in unit GaA). 


Somewhat excessively 
drained and well 
drained; moderate 
permeability ; }4 
144 feet to rock. 


Well drained; moder- 
ately slow permea- 
bility; 134 to 3 feet to 
rock. 


Somewhat excessively 
drained; slow perme- 
ability; 1 to 114 feet 
to rock. 


Well drained; very slow 
permeability. 


Somewhat excessively 
drained; moderately 
slow permeability; 1 to 
144 feet to rock. 


Well drained; slow 
permeability. 


Well drained; moder- 
ately slow permea- 
bility; 2 to 4 feet to 
rock. 


Irrigation 


High water holding 
capacity; moderate in- 
take rate; 0 to 9 per- 
cent slopes. 


15 to 75 percent slopes; 
1% to 5 feet to rock. 


High water holding 
capacity; moderate 
intake rate; 0 to 5 
percent slopes. 


5 to 75 percent slopes; 


to 
¥ to 1} feet to rock. 


5 to 75 percent slopes; 
1% to 3 feet to rock. 


30 to 75 arerey slopes; 
1 to 136 feet to rock. 


Moderate to high water 
holding capacity; mod- 
erate intake rate; 2 to 
50 percent slopes; very 
slow permeability. 


30 to 75 percent slopes; 
1 to 13¢ feet to rock. 


Moderate water holding 
capacity; moderately 
slow intake rate: 0 to 
9 percent slopes. 


15 to 75 percent slopes; 
2 to 4 feet to rock. 


71 


Soil limitations 
for septic tank 
filter fields 


Severe: moderately 
slow permeability; 
9 to 50 percent 
slopes. 


Severe: moderately 
slow permeability; 
15 to 75 percent 
slopes. 


Slight. 


Severe: 4 to 144 feet 
to rock; 5 to 75 
percent slopes. 


Severe: moderately 
slow permeability ; 
5 to 75 percent 
slopes. 


Severe: slow per- 
meability; 1 to 
144 feet to rock; 
30 to 75 percent 
slopes, 


Severe: very slow 
permeability; 2 to 
50 percent slopes. 


Severe: moderately 
slow permeability; 
1 to 1% feet to 
rock; 30 to 75 
percent slopes. 


Severe: slow per- 
meability. 
Severe: moder- 


ately slow perme- 
ability; 15 to 75 
percent slopes. 
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Soil series and 
map symbols 


Los Osos: LoE, LoF, 


LoG 


Los Robles: LrA, LrC_.. 
Madonna: MbE, MbF, 
MbG. 
Maxwell: McB_.._------ 
Maymen: MeF2, 
MfG2, 
Montara: MwF2_..~---- 
Pacheco: 
Pa; Pb, Pdocsacescsce 
Pecks sescceeceesnk 
Parrish: PfE, PIF, PIG _- 


| Topsoil 


Poor: clay loam 
over clay; 2 to 


| 
| 334 feet to rock. 


Fair: clay loam 
over gravelly clay 
loam. 


Fair; loam, 2 to 
236 feet to rock. 


Poor: clay over 
tavelly clay 
oam. 


Poor: 1 to 1% feet 
to rock. 


Poor: 1 to 1% feet 
to rock. 


Fair to good: 3 to 
6 feet or more to 
water table; 
stratified clay 

| loam to sandy 

i loam. 


Fair to good: strat- 
ified clay loam to 
sandy loam; 36 to 
40 inches to strat-~ 
ified sand and 
gravel. 


| Poor: gravelly clay 
i leam over gravelly 
clay; 2 to 34 

feet to rock. 


Suitability as source of— 


Sand and gravel 


Unsuitable for sand: 
75 to 90 percent 
passes No. 200 sieve. 
Unsuitable for gravel: 
0 to 5 percent gravel. 


Unsuitable for sand: 
50 to 85 percent passes 
No. 200 sieve. 
Poor to unsuitable 
for gravel: 5 to 35 per- 
cent gravel. 


Poor for sand: 35 to 
45 percent passes No. 
200 sieve. Unsuitable 
for gravel: 5 to 10 
percent gravel. 


Unsuitable for sand: 
60 to 95 percent 
passes No. 200 
sieve. Unsuitable 
for gravel: 0 to 25 
percent gravel. 


Unsuitable for sand: 
1 to 13% feet to rock. 
Unsuitable for gravel: 
1 to 1 feet to rock. 


Unsuitable for sand: 
1 to 134 feet to rock. 
Unsuitable for gravel: 
1 to 1% feet to rock. 


Unsuitable for sand: 
to 85 percent passes 
No. 200 sieve. Un- 
suitable for gravel: 
@ to 5 percent gravel. 


Unsuitable to good for 
sand: 0 to 85 per- 
cent passes No. 200 
sieve. Fair to unsuit- 


toe 65 percent passes 

| No. 200 sieve. Poor to 
unsuitable for gravel: 
26 to 45 percent 
gravel. 


i able for gravel: to 
76 percent gravel. 

| : 

| Unsuitable for sand: 50 
| 


Road fill 
Poor: A-6, 
A-7. 
Poor: A-6_..__ 
Fair: A-4.22.. 
Poor: A-7, 
Poor: A-4;1 


Poor: 


to 1 feet to 
rock. 


A-6; 1 
to 1} feet to 
to rock. 


Poor to good: 


A-6, A-1. 


D 


D 


D 


Q 
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Soil features affecting— 


Road location 


2 to 3% feet to rock; 15 
to 75 percent slopes; 
high shrink-swell 
potential. 


0 to 9 percent slopes; 
moderate shrink-swell 
potential, - 


2 to 24 feet to rock; 15 
to 75 percent slopes; 
moderate shrink-swell 
potential. 


0 to 5 percent slopes; 
high shrink-swell 
potential. 


1 to 1% feet to rock; 15 
to 75 percent slopes; : 
low shrink-swell 
potential. 


1 to 1% feet to rock; 15 
to 50 percent slopes; 
moderate shrink- 
swell potential. 


3 to 6 feet or more to 
water table; moderate 
shrink-swell j 
potential. 


Moderate shrink-swell 
potential. ! 


2 to 3% feet to rock; 
9 to 75 percent slopes; 
high shrink-swell 
potential, 
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Soil features affecting—Continued 


Water-retention structures 


Embankments 


Fair stability; fair to poor 
strength; medium to high 
compressibility; good 
resistance to piping and 
cracking. 


Fair to good stability; 
fair strength; medium 
to high compressibility ; 
good resistance to piping 
and cracking. 


Fair stability; good 
strength; slight compres- 
sibility; poor resistance 
to piping; fair to poor 
resistance to cracking. 


Fair stability; fair to poor 
strength; medium to high 
compressibility; good 
resistance to piping and 
cracking. 


Fair stability ; good 


strength; slight compress- 


ibility; poor resistance 
to piping; fair to poor 
resistance to cracking; 
1 to 1% feet to rock. 


Fair to good stability; 
fair strength; medium to 
high compressibility; 
good resistance to piping 
and cracking; 1 to 14% 
feet to rock. 


Poor to good stability; fair 
strength; medium to 
high compressibility; 
good to poor resistance 
to piping and cracking. 


Poor to good stability; fair 
to good strength; very 
slight to high compress- 
ibility; good to poor 
resistance to piping and 
cracking. 


Fair stability; fair strength; 
medium to high com- 
pressibility; good to poor 
resistance to piping and 
cracking. 


Reservoir areas 


Slow permeability; 15 to 
75 percent slopes; 2 to 
314 feet to rock. 


Moderately slow perme- 
ability; 0 to 9 percent 
slopes. 


Moderate permeability; 
15 to 75 percent 
slopes; 2 to 244 feet 
to rock. 


Slow permeability; 0 to 
5 percent slopes. 


Moderately rapid per- 
meability 15 to 75 
percent slopes; 1 to 
146 feet to rock. 


Moderately slow per- 
meability; 15 to 50 
percent slopes; 1 to 14 
feet to rock. 


Moderate permeability; 
3 to 6 feet or more to 
water table. 


Moderate permeability 
(rapid below depth of 
36 inches). 


Slow permeability; 9 to 
75 percent slopes; 2 
to 34 feet to rock. 


Agricultural drainage 


Well drained; slow per- 
meability; 2 to 3} 
feet to rock. 


Well drained; mod- 
erately slow permea~ 
ability. 


| Well drained; mod- 


erate permeability; 
2 to 234 feet to rock. 


Moderately well drained; 
slow permeability. 


Somewhat excessively 
drained; moderately 
rapid permeability; 
1 to 144 feet to rock. 


Somewhat excessively 
drained; moderately 
slow permeability; 1 to 
134 feet to rock. 


Poorly drained (Pb has 
been drained) mod- 
erate permeability; 
3 ‘to 6 feet or more 
to water table. 


Moderately well drained; 
moderate permeability 
(rapid below depth of 
36 inches). 


Well drained; slow 
permeability; 2 to 3% 
feet to rock. 


Irrigation 


15 to 75 percent slopes; 
0 


to 
2 to 334 feet to rock. 


High water holding 
capacity; moderately 
slow intake rate; 0 to 
9 percent slopes. 


15 to 75 percent slopes; 
2 to Oe feet to rock. 


High water holding capa- 
city; slow intake rate; 
0 to 5 percent slopes. 


15 to 75 percent slopes; 
1 to 138 feet to rock. 


15 to 50 percent slopes; 
1 to ie feet to rock. 


High water holding 
capacity; moderate to 
moderately slow intake 
rate; 3 to 6 feet or 
more to water table. 


High water holding 
capacity; moderately 
slow intake rate: 


9 to 75 percent slopes; 
2 to 344 feet to rock. 
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Soil limitations 
for septic tank 
filter fields 


Severe: slow 
permeability ; 
15 to 75 percent 
slopes. 


Severe: mod- 
erately slow 
permeability. 


Severe: 15 to 75 
percent slopes; 
2 to 2% feet to 
rock. 


Severe: slow 
permeability. 
Severe: 15 to 75 


percent slopes; 
1 to 1 feet to 
rock. 


Severe: mod- 
erately slow per- 
meability; 15 to 
50 percent slopes; 
1 to 134 feet to 
rock. 


Severe: 3 to 6-feet 
or more to water 
table. 


Moderate to slight; 
moderate perme- 
ability (rapid 
below depth of 
36 inches). 


Severe: slow perme- 
ability; 9 to 75 
percent slopes. 


SOIL SURVEY 


Soil series and 
map symbols 


Suitability as source of — 


Sand and gravel 


| Soil features affecting— 
| 
| 


Fair: loam or 
gravelly loam 
over gravelly 
clay loam. 


Pleasanton: PoA,PoC, 
PpA, PpC, PpD2. 


Rincon: RaA,RaC2__----. | Poor: clay loam 


over gravelly clay 


| and clay. 
| 


Fair: fine sandy 
loam; 2 to 2% 
feet to soft rock. 


San Andreas: SaE2, 
SaG2, 


San Benito: SbE2, SbF, | Fair: clay loam; 2 
SbF3, SbG. to 4 feet to rock. 


Santa Lucia: ScF2, ScG_.| Poor: shaly and 
very shaly clay 
loam; 2 to 3 feet 
to rock. 


San Ysidro: SdA, $dB2..} Poor: loam over 
clay and clay 
loam. 


San Ysidro, acid variant: | Poor: loam over 
SfA, SFC. clay and gravelly 
clay loam. 


t 
i 
Sunnyvale: Su, Sv------ | Poor: silty clay; 
2% to 5 feet or 
more to water 
table. 
i 
} 
f 
| 


| Poor: loam over 
clay loam and 


clay; 1-to 23% feet 


to rock. 


Willows: Wa.-...------ | Poor: slay; 2 to € 
: feet to water 
tabie. 


| 


| Poor for sand: 
percent passes No. 200 


to 65 percent passes 
No. 200 sieve. Un- 
suitable for gravel: 
10 to 25 percent 
gravel. 


Unsuitable for sand: 70 


to 90 percent passes 
No. 200 sieve. Un- 


suitable for gravel: 0 


to 25 percent gravel. 


sieve. Unsuitable for 
gravel: 0 to 10 
percent gravel. 


Unsuitable for sand: 


70 to 85 percent 
passes No. 200 
sieve. Unsuitable 
for gravel: 0 to 10 
percent gravel. 


Unsuitable for sand: 


40 to 50 percent 
passes No. 200 

sieve. Poor for gravel: 
30 to 35 percent 
gravel, 


Poor to unsuitable for 


sand: 30 to 65 per- 
cent passes No. 

200 sieve. Unsuitable 
for gravel: 5 to 30 
percent gravel. 


Poor to unsuitable for 


sand: 30 to 65 per- 
cent passes No. 200 
sieve. Unsuitable 

for gravel: 5 to 30 


percent gravel. 


Unsuitable for sand: 


85 to 95 percent 
passes No. 200 sieve. 
Unsuitable for 
gravel. 


BD. ~ unenitahle for 
Poor to unsuitable for 


sand: 40 to 65 per- 
cent passes No. 200 
sieve. Unsuitable 
for gravel: 10 to 20 
percent gravel. 


| Unsuitable for sand: 


90 to 95 percent 
passes No. 260 sieve. 
Unsuitable for gravel. 


30 to 35 


Unsuitable for sand: 60 | Poor: 


| 
| 
| 
| 
| 


| 
| Good: A-2____ 


1 


Good to poor: 


Good to poor: 


Q 


QQ 


; Fair to poor: 


TasBiE 6.—Engineering 


0 to 15 percent slopes; 
moderate shrink-swell 
potential. 


high shrink-swell 


| 
6 to 9 percent slopes; | 
potential. | 


2 to 214 feet to soft rock; 
15 to 75 percent slopes; 
low shrink-swell | 
potential. 


| 
| 
| 
| 
| 
| 


2 to 4 feet to rock; 15 to 
75 percent slopes; mod- 
erate shrink-swell 
potential. 


2 to 3 feet to rock; 30 to 
75 percent slopes; mod- 
erate shrink-swell 
potential, 


0 to 5 percent slopes; 
high shrink-swell 
potential. 


0 to 9 percent slopes; 
high shrink-swell 
_ potential. 


| 214 to 5 feet or more 
to water table; high 
shrink-swell potential. 


1 to 234 feet to rock; 15) | 
to 75 percent slopes; 
We Loe | as | f 
high shrink-swell 
potential, 


1 to 314 feet to water 
table; high shrink- i 
swell potential. 
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interpretations—Continued 


Soil features affecting—Continued 


Water-retention structures 


Agricultural drainage 


Embankments Reservoir areas 
Fair to poor stability; fair Moderately slow Well drained; moder- 
strength; medium to permeability; 0 to 15 ately slow permeabil- 
high compressibility; percent slopes. ity. 


good to poor resistance 
to piping and cracking. 


Fair to poor stability; fair Slow permeability; 0 to Well drained; slow 
to poor strength; medium 9 percent slopes. permeability. 
to high compressibility; 
good to poor resistance 
to piping and cracking. 


Fair stability; good Moderately rapid per- Well drained; moderately 
strength; slight compress- meability; 15 to 75 rapid permeability; 2 
ibility; poor resistance to percent slopes; 2 to to 24 feet to soft 
piping; fair to poor 214 feet to soft rock. rock. 
resistance to cracking. 

Fair to good stability ; Moderately slow Well drained ; moder- 
fair strength; medium permeability; 15 to 75 ately slow permea- 
to high compressibility ; percent slopes; 2 to 4 bility; 2 to 4 feet 


good resistance to- eet to rock. to rock. 
piping and cracking. 


Poor stability; poor Moderate permeability; Well drained; moder- 
strength; very high 30 to 75 percent ate permeability ; 2 
compressibility ; fair to slopes; 2 to 3 feet to to 3 feet to rock. 
poor resistance to rock. 


piping and cracking. 


Fair to poor stability; Very slow permeability ; Moderately well 
fair to good strength; 0 to 5 percent slopes. drained; very slow 
slight to high com- permeability. 


pressibility; good to 
poor resistance to 
piping and cracking. 


Fair to poor stability ; Very slow permeability ; Moderately well 
fair to good strength; 0 to 9 percent slopes. drained; very slow 
slight to high com- permeability. 


pressibility; good to 
poor resistance to 
piping and cracking. 


Fair to good stability; Slow permeability ; Poorly drained; slow 
fair strength; medium to 244 to 5 feet or more permeability; 214 
high compressibility ; to water table. to 5 feet or more to 
good reisistance to water table. 
piping and cracking. 

Fair to poor stability; Slow permeability; 15 Well drained; slow 
good to fair strength; to 75 percent slopes; rire 1 to 
slight to high com- 1 to 214 feet to rock. 46 feet to rock. 


pressibility; good to 
poor resistance to 

piping and cracking; 
1 to 234 feet to rock. 


Fair to poor stability; fair Slow permeability; 14 Poorly drained; slow 


to poor strength; high to 3! feet to water premeability; 1}¢ to 
compressibility; good table. 334 feet to water. 
resistance to piping and table 


cracking. 


Irrigation 


High water holding 
capacity; moderate 
intake rate; 0 to 15 
percent slopes. 


High water holding 
capacity; slow intake 
rate; 0 to 9 percent 
slopes. 


15 to 75 percent slopes; 
2 to 2% feet to soft 
rock. 


15 to 75 percent slopes; 2 
to 4 feet to rock. 


30 to 75 percent slopes; 
2 to 3 feet to rock. 


Moderate to high water 
holding capacity ; mod- 
erate intake rate; 0 to 
5 percent slopes. 


Moderate to high water 
holding capacity ; mod- 
erate intake rate; 0 to 
9 percent slopes. 


High water holding 
capacity; slow intake 
rate; 2)4 to 5 feet or 
more to water table; 
some areas are Saline. 


Low to moderate water 
holding capacity ; mod- 
erate intake rate; 15 to 
75 percent slopes; 1 to 
214 feet to rock. 


High water holding 
capacity; slow intake 
rate; 134 to 334 feet 
to water table; saline. 
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Soil limitations 
for septic tank 
filter fields 


Severe: moderately 
slow permeability. 


Severe: slow 
permeability. 


Severe: 15 to 75 
percent slopes; 2 
to 234 feet to soft 
rock. 


Severe: moderately 
slow permeability; 
15 to 75 percent 
slopes. 


Severe: 30 to 75 
percent slopes; 2 
to 3 feet to rock. 


Severe: very slow 
permeability. 


Severe: very slow 
permeability. 


Severe: slow per- 
meability; 234 to 
more than 5 feet 
to water table. 


Severe: slow per- 
meability; 15 to 75 
percent slopes. 


Severe: slow 
permeability; 14 
to 314 feet to 
water table. 
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Suitability as source of— | Seil features affecting— 
Hydro- 
Soil series and i logic i 
map symbols | soil | 
| Topsoil Sand and gravel i Road all | group | Read location : 
Yolo . ; - ; 
YaA, YaB_.__...---- Good: loam and | Unsuitable for sand: Fair: A-4, A-5. B 6 to 5 percent slopes; 
silt loam. ' 80 to 90 percent | moderate shrink-swell 
| passes No. 200 sieve. | potential. 
H Unsuitable for gravel. 
| | | | 
YeA, YeC__.-_-_---- Fair: silty clay Unsuitable for sand: Poor: A-6...._ iB 0 to 9 percent slopes; | 
i; loam. 85 to 95 percent i moderate shrink-swell | 
passes No. 200 sieve. | potential. 
| Unsuitable for gravel. | 
| | | | | 
*Zamora: ZaA, ZaC, Fair: loam or clay | Unsuitable for sand: Poor: A-6..... | B 0 to 9 percent slopes; | 
ZbA, ZbC, ZeC3. loam over clay 85 to 95 percent moderate shrink-swell | 
(For Cropley part of loam. passes No. 200 sieve. | potential. 
ZeC3, see the Unsuitable for gravel: 
Cropley series.) 0 to 5 percent gravel. 


The groups range from A-1 (gravelly soils having high 
bearing capacity, the best soils for subgrade) to A-7 
(clayey soils having low strength when wet, the poorest 
soils for subgrade). Within each group the relative engi- 
neering value of the soil material is indicated by a group 
index number. Group index numbers range from 0 for 
the best materials to 20 for the poorest. The group index 
number for the soils tested is shown in parentheses after 
the soil group symbol in table 4. ; 

Unified system.—Some engineers prefer to use the Uni- 
fied Soil Classification System (12). In this system soil 
materials are identified as coarse grained, 8 classes folie 
GP, GM, GC, SW, SP, SM, SC); fine grained, 4 classes 

ML, CL, MH, CH); and highly organic, 3 classes (OL, 

H, Pt). Table 4 shows the classification of the tested soils 

according to the Unified system. 


Engineering test data 


Table 4 gives test data for samples of selected layers 
taken from the profiles of some extensive soils of the sur- 
vey area. The samples were taken in representative sites 
and were tested by the California State Division of 
Highways. 

The data in table 4 shows the soil classifications under 
the USDA, the Unified, and the AASHO systems; mois- 
ture density; Atterberg values; coefficient of linear exten- 
sibility; and the mechanical analysis of the soil samples 
tested. 

The relation of moisture content and the density to 
which a soil material can be compacted are important for 
engineering purposes. If soil material is compacted at 
successively higher moisture content, assuming that the 
compactive effort remains constant, the density of the com- 
pacted material increases until the optimum moisture con- 
tent is reached. After that, the density decreases with 
increase in moisture content. The moisture content at 
which the maximum dry density is obtained is the opti- 
mum moisture content. 


The tests for liquid limit and plastic limit measure the 
effect of water on consistence of the soil material. As the 
moisture content of a clayey soil increases from a very dry 
state, the material changes from a semisolid to a plastic 
state. As the moisture content is further increased, the 
material changes from a plastic to a liquid state. The 
plastic limit is the moisture content at which the soil mate- 
rial passes from a semisolid to a plastic state. The Hquid 
Limit is the moisture content at which the soil material 
passes from a plastic to a liquid state. The plasticity indea 
is the numerical difference between liquid limit and plastic 
limit. It indicates the range in moisture content within 
which a soil material is in a plastic condition. 

Also shown in table 4 is the capacity of the soils to 
expand. The procedure to determine the coefficient of 
linear extensibility was carried out on undisturbed, un- 
confined (except by moisture tension) samples. It deter- 
mines the vertical component of volume change upon dry- 
ing from a moisture tension of 14 atmosphere to oven 
dryness. The data on the coefficient of linear extensibility 
is useful in working with soil in a natural condition. Road 
construction, foundations of structures, and reservoir sites 
are all affected by high shrink-swell characteristics. 

Mechanical analysis was determined by the sieve and 
hydrometer method. The data shows the relative propor- 
tions of the particles of different sizes in the soil material. 
The size and proportions of the particles affect the be- 
havior of soil material when it is used for engineering 
purposes, 

Estimated engineering properties 

Table 5 lists the soil series and map symbols in the sur- 
vey area. It also gives estimates of soil properties signifi- 
cant to some engineering work. Landslides, riverwash, 
Rock land, and Terrace escarpments, however, are not 
listed in the table. These land types are too variable in 
characteristics to be rated or otherwise are not suitable for 
engineering use. 


interpretations—Continued 


EASTERN SANTA CLARA AREA, CALIFORNIA 


77 


Soil features affecting—Continued 


Water-retention structures 


Embankments 


Poor stability ; fair 
strength; medium 
compressibility; poor 
resistance to piping and 
cracking. 


Fair to good stability; fair 
strength ; medium to high 
compressibility ; good 
resistance to piping and 
cracking. 


Fair to good stability; 
fair strength; medium 
to high compressibility; 


Reservoir areas 


Moderate permeability; 
0 to 5 percent slopes. 


Moderately slow 
permeability ; 0 to 9 
percent slopes. 


Moderately slow 
permeability; 0 to 
9 percent slopes. 


Agricultural drainage 


Well drained; moderate 
permeability. 


Well drained; moder- 
ately slow permea- 
bility. 


Well drained; mod- 
erately slow permea- 
bility. 


Irrigation 


High water holding 
capacity; moderate 
intake rate; 0 to 5 
percent slopes. 


High water holding 
capacity; moderately 
slow intake rate; 0 to 
9 percent slopes. 


High water holding 
capacity; moderate to 
moderately slow intake 


Soil limitations 
for septic tank 
filter fields 


Moderate: moderate 
permeability. 


Severe: moderately 
slow permeability. 


Severe: moderately 
slow permeability. 


good resistance to piping 
and cracking. 


Given in table 5 are the depth to rock, depth to seasonal 
high water table, and the estimated USDA, Unified, and 
AASHO soil classifications. In addition, estimates of the 
percentages of material passing through the various sieves 
are given. Also shown are estimates of the Atterberg val- 
ues, permeability, available water capacity, reaction, salin- 
ity, ee potential, and corrosivity of uncoated 
steel. 

The estimates are based partly on examinations made 
in the field and partly on results of test data shown in 
table 4. Since the estimates are only for typical soils, con- 
siderable variation from these values should be antici- 
pated. More information on the range of properties of the 
soils can be obtained in other parts of this survey, particu- 
larly in the section “Descriptions of the Soils.” 

According to the system used by soil scientists of the 
U.S. Department of Agriculture, the basic textural class 
name is based on the size distribution of the material 
smaller than 2.0 millimeters in diameter. The material 
smaller than 2.0 millimeters in diameter is classified into 
three size fractions—sand, silt, or clay. The percentage of 
the three size fractions determines the textural classifica- 
tion. The prefix “gravelly” or “cobbly” is used if the soil 
is 15 to 35 percent gravel or cobblestones, by volume. 

Soil permeability is the ability of a soil to transmit air 
or water. The rates shown in table 5 are for the soils as 
they occur in place. The estimates were made by compari- 
son with soils of known permeability and are shown as the 
range in which the soil normally will fall. The rates are 
helpful in determining potential use. Rapid permeability, 
for example, indicates that seepage losses at reservoir sites 

‘in the soil will be large. Very slow permeability, on the 
other hand, suggests the soil is likely to have a perched 
water table during a long rainy season or after excessive 
irrigation. 

The available water capacity, expressed in inches per 
inch of soil depth, is the capacity of a soil to retain water 
that can be readily absorbed by plants. It is the estimated 


rate; 0 to 9 percent 
slopes. 


amount of moisture held in soil between field capacity and 
the permanent wilting point of plants. 

The column showing reaction gives the estimated acidity 
or alkalinity of the soil expressed in pH value. A pH 
value of more than 7.3 indicates the soil is alkaline (basic), 
a pH value of less than 6.6 indicates an acid soil, and a 
pH value between 6.6 and 7.3 indicates a neutral soil. 

Salinity of a soil is based on the electrical conductivity 
of saturated soil extract as expressed in millimhos per 
centimeter at 25° C. Salinity not only affects the suitability 
of a soil for production of crops, but it also affects the 
stability of a soil when used as construction material and 
its corrosiveness to other material. 

Shrink-swell potential refers to the change in volume 
of the soil material that results from a change in content 
of moisture. It is estimated on the basis of the kind and 
amount of clay in the soil layers. In general, soils that 
have a high content of clay have high shrink-swell poten- 
tial, and coarser textured soils that contain less clay have 
a low shrink-swell potential (fig. 7). The soil that con- 
tains the most clay generally shrinks and swells the most, 
but in some areas the kind of clay in the soil may be more 
important than the amount. 

Three limitation ratings are used to interpret the soils: 
low, moderate, and high. Soil properties and qualities 
used to determine the classes are: percentage of clay, pre- 
dominant clay mineral, coefficient of linear extenaibility 
(COLE) in inches per inch, and shrinkage index. 

Soils that have a rating of low do not have more than 
18 percent montmorillonitic clay or more than 30 percent 
kaolinitic clay mineral; a COLE value of less than 0.08 
inch per inch; and a shrinkage index of less than 5.0. 

Soils that have a rating of moderate have 18 to 30 per- 
cent mixed or montmorillonitic clay minerals or more than 
30 percent kaolinitic clay mineral; 2 COLE value of 0.03 
to 0.06 inch per inch; and a shrinkage index of 5.0 to 7.0. 
. Soils that have a rating of high have more than 80 per- 
cent mixed or montmorillonitic clay minerals; 2 COLE 
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value greater than 0.06 inch per inch; and a shrinkage 
index greater than 7.0. 

Much damage to building foundations, roads, and other 
structures is caused by the shrinking and swelling of soils 
as they become dry or wet. Soils that have a low shrink- 
swell potential are suitable for building sites if other fac- 
tors are favorable. As the shrink-swell potential increases, 
the soil becomes less suitable for buildings and roads. 
More detailed investigation of a site is needed where the 
soils have moderate or high shrink-swell potential. If 
large housing developments are placed on soils that have 
moderate or high shrink-swell potential, applying large 
amounts of water to lawns, shrubs, and other plants could 
cause land slippage. Land slippage is particularly a haz- 
ard on the steeper slopes. 

Most materials used in construction, such as metal and 
concrete, corrode or deteriorate when buried in soil. The 
rate at which a material deteriorates depends largely upon 
the physical, chemical, and biological characteristics of 
the soil, and a given material corrodes more rapidly in 
some soils than in others. The corrosion probability gen- 
erally is greater for extensive installations that intersect 
soil boundaries or soil horizons than for instailations in 
one kind or soil or soil horizon. The range of characteris- 
tics between the layers in the profile of some soils is wide. 
Asa result, the depth that a pipe or other structural mate- 
rial is buried can affect the degree of corrosion. A soil that 
has a more strongly developed subsoil, for example, has 
a different corrosivity rating for structural material laid 
near the surface than for such material laid just above 
or in the subsoil. 

Construction of buildings and pavements, fill and com- 
paction operations, adding material to the surface soil, 
and other measures that alter soil permeability increase 
the probability of corrosion. Mechanical agitation or ex- 
cavation that results in nonuniform mixing of soil hori- 
zons is lilxely also to increase the probability of corrosion. 
In addition, corrosivity, particularly for steel pipes or 
other structures, is likely to be increased by electrical 
leaks from underground cables and by electrical charges 
resulting from the composition of dissimilar metals. Other 
factors likely to increase corrosivity are the quality of 


water used for watering plants, differences in the water 
content along conduits or structures, and the adding of 
fertilizer and large amounts of organic matter. 

Several soil characteristics affect the rate of corrosion 
of untreated steel. The most important of these are (1) 
electrical resistance to flow of current, (2) total acidity, 
(8) soil drainage, and (4) soil texture. 

The ratings for corrosivity in table 5 are based strictly 
on soil characteristics. Three ratings, low, moderate, and 
high, are used to interpret the soils. Soil properties and 
qualities used to determine the classes are drainage class 
and texture, total acidity, and conductivity of saturation 
extract (mmhos/em. at 25° C). 

Soils that have a rating of /ow are somewhat excessively 
or excessively drained and coarse textured, or well drained 
and medium textured. They have a total acidity of less 
that 8 milliequivalents of hydrogen ion per 100 grams 
of soil and a conductivity of the saturation extract of 
less than 1 millimho per centimeter. 

Soils that have a rating of moderate are well drained 
and moderately fine textured, or moderately well drained 
and medium textured. They have a total acidity of 8 to 12 
milliequivalents of hydrogen ion per 100 grams of soil 
and a conductivity of the saturation extract of 1 to 4. 

Soils that have a rating of high are well drained, some- 
what poorly drained, or poorly drained and fine textured. 
They have a total acidity of more than 12 milliequivalents 
of hydrogen ion per 100 grams of soil and a conductivity 
of the saturation extract greater than 4. 


Engineering interpretations 


Table 6 rates the suitability of soils for certain uses, such 
as topsoil, sand and gravel, and road fill. It also gives fea- 
tures affecting various engineering practices such as road 
location, reservoir sites, drainage and irrigation, and septic 
tank filter fields. Then it lists hydrologic soil groups. ‘The 
features given for moderate and severe ratings are gen- 
erally those that are unfavorable. They detract from the 
qualities needed for structure foundations or for soil mate- 
rial to be used in earthen structures. These features are 
caution signs when considering a soil for a specific use. 

The ratings used for the soils as a source of topsoil, sand 
and gravel, and road fill are good, fair, poor, or unsuitable. 
Soil sampling is done to a depth of 5 feet. 

Hydrologic soil groups are groupings of soils that yield 
similar amounts of runoff from a given storm. Soil charac- 
teristics such as infiltration rate, claypans, and depth are 
given consideration. The groups are based on runoff that 
occurs following a long-duration storm where there is no 
protection from vegetation. 

Group A consists of soils having a high infiltration rate 
when thoroughly wetted. These soils are chiefly deep, well- 
drained te excessively drained sand or gravel. They have a 
high rate of water transmission and a low runoff potential. 

Group B consists of soils having a moderate infiltration 
rate when thoroughly wetted. These soils are moderately 
deep to deep, moderately well drained to well drained and 
are moderately fine to moderately coarse textured, They 
have a moderate rate of water transmission. 

Group C consists of soils having a slow infiltration rate 
when thoroughly wetted. These are soils that generally 
have a layer that impedes downward movement of water, 
or they are moderately fine textured to fine textured. They 
have a slow rate of water transmission. 
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Group D consists of soils having a very slow infiltration 
rate when thoroughly wetted. In this group are (1) clay 
soils that have high swelling potential, (2) soils that have 
a permanent high water table, (3) soils that have a clay- 
pan or clay layer at or near the surface, and (4) soils that 
are shallow over nearly impervious material. These soils 
have a very slow rate of water transmission and a high 
runoff potential. 

The rating for road location relates to problems of road 
construction and maintenance. The entire soil profile when 
mixed is considered, except where the surface layer has a 
high organic-matter content. Among the soil features con- 
sidered are depth to rock or to the water table, slope, and 
shrink-swell potential. 

_ Water-retention structures refers to such structures as 
eration reservoirs, fish ponds, and stockwater ponds. 
Table 6 gives ratings for both earthfill embankments and 
the floor of the water-ponding area. Depth to the water 
table or to rock, and soil features such as stability, com- 


pressibility, and problems of piping and cracking are con- 


sidered for embankments; permeability, slope, and depth 
to rock or to the water table are considered for the floor. 

For agricultural drainage the factors considered are 
those features of the soil that affect the installation and 
performance of surface and subsurface drainage systems. 
Among these are drainage class, depth to rock or to the 
water table, and permeability. 

es raeaee factors considered are features that affect. 
suitability of soils for irrigation, such as available water 
holding capacity, intake rate, slope, and depth to rock. For 
soils not suited to irrigation, only the feature, or features, 
limiting their use is given. 

Septic tank filter fields or absorption systems for onsite 
sewage disposal generally consist of a subsurface tile drain 
or a perforated pipe system installed to carry effluent or 
waste sewage water from the septic tank to the filter field, 
where it can percolate into the ground, 

For rating the soil as a septic tank filter field, the terms 
slight, moderate, or severe are used. These ratings are 
based on such soil properties as permeability, depth to the 
water table, depth to rock or to the hardpan, drainage 
class, slope, and overflow hazard. The limiting properties 
are listed with the rating. 


_ Formation and Classification of Soils 


In this section, the factors that influence soil formation 
are discussed and the soils of the survey area ‘are classified 
into higher categories. 


Formation of Soils 


Soil is a natural body on the surface of the earth in 
which plants grow. It is a mixture of rocks and minerals, 
organic matter, water, and air, all of which occur in vary- 
ing proportions. The rocks and minerals are fragmented 
and partly or wholly weathered. Soils have more or less 
distinctive layers, or horizons, that are the product of en- 
vironmental forces acting upon materials deposited or ac- 
cumulated by geological agencies. 

The characteristics of the soil at any given point are de- 
termined by the interaction of (1) the parent material; 
(2) the climate in which the soil material has accumulated 
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and has existed since accumulation; (3) the relief, or 
topography, which influences the local, or internal, en- 
vironment of the soil, its drainage, moisture content, 2era- 
tion, susceptibility to erosion, and exposure to sun and 
wind; (4) biological forces that act upon the soil ma- 
terial, such as the plants and animals living on and in it, 
and (5) the length of time the climatic and biological 
forces have acted on the soil material. 


Parent material 


Parent material from which the soils in the Eastern 
Santa Clara Area have developed is both residual and 
alluvial. 

The largest single geologic unit in the area of residual 
soils is included in the Franciscan-Knoxville Group of 
about Upper Jurassic age. Rocks include interbedded sand- 
stone, shale, and chert that have undergone various degrees 
of metamorphism. Serpentine intrusions are also common. 
The sandstone, shale, and chert materials contain a high 
percentage of gravel and sand-sized particles that are 
mostly composed of quartz minerals, The sandy or gravelly 
soils, such as those of the Maymen and Parrish series, 
formed in this material. 

Where serpentine rock has intruded, the soils are shallow 
to unweathered rock and the fertility is low. These soils 
have an unfavorable calcium-magnesium ratio. 

‘Long, narrow strips of fine sediments occur on both sides 
of Santa Clara Valley. They consist of stratified or mixed 
sand, gravel, and clay that have calcium carbonate as the 
principal cementing agent. The soils that formed in this 
material are fine textured and generally have a calcareous 
subsoil. The Altamont, Diablo, and Azule soils are typical 
of this group of soils. 

Alluvial parent material is generally of local origin. It 
is washed from geologic formations of the uplands that 
surround the valley. Because of the wide variety of sedi- 
mentary, metamorphic, and igneous rock formations in 
the uplands, the alluvium is mixed. 

Alluvial materials differ in texture mainly because they 
were deposited in different ways. Alluvium on fans and toe 
slopes generally has a texture and other characteristics 
similar to those of the material in the hills immediately 
above it. For example, Cropley clays developed on fans in 
material that had been washed down from upland areas of 
the Diablo and Altamont soils. Recent alluvium in the 
Santa Clara Valley has been laid down by flooding streams, 
As the streams overflowed their channels and the water 
spread over the flood plain, sediments were deposited. 
When the floodwaters spread, they moved more slowly, 
and silt mixed with some sand and clay was deposited. 
Most of the clay particles were deposited when the flood 
passed, and the water was left standing in the lowest part 
of the valley south of Gilroy. 

An earlier cycle of deposition, when streams had dif- 
ferent courses, is suggested by the many alluvial soils that 
have buried horizons at a depth of 40 to 80 inches, by some 
clayey soils that are underlain by sand at a depth of 40 to 
80 inches, and by some loamy soils that have clay layers at 
a depth of 60 to 100 inches. Geologic changes, not stream 
meandering, are believed to have caused the streams to 
change their course and begin a new cycle of erosion and 
deposition. 

Differences in texture of the alluvium are generally ac- 
companied by differences in chemical and mineralogical 
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composition. The sandier sediments generally contain more 
Yaga and less feldspar and ferromagnesian minerals than 
o the finer textured sediments. The finer textured 
alluvium generally contains a high percentage of mont- 
morillonitic clay minerals and more exchangeable sodium. 
Climate 
Climate functions directly in the accumulation of soil 
parent material and in the differentiation of horizons of 
the soils in the Eastern Santa Clara Area. Temperature 
and rainfall govern rates of weathering of rocks and the 
decomposition of minerals. They also influence leaching, 
eluviation, and illuviation. Presumably, the climate in the 
survey area is similar toe the climate under which the soils 
formed. It is generally a subhumid, mesothermal climate 
that is characterized by cool, moist winters and hot, dry 
summers. 


average is 50 inches or more at some points. Average annual 
rainfall in the Gilroy area and most of the Diablo Range 
generally is 16 to 25 inches, but at higher elevations it is.25 
to 30 inches. The southern part of Banta Clara Valley is 
warmest, with an average annual temperature of 60° F. 
at Gilroy. Average annual temperature in the Santa Cruz 
Mountains is 56° to 57°, and the coolest area is Mt. Hamil- 
ton, where the average annual temperature is 54°. 
Organic-matter content is highest in the soils at the 
higher elevations, where the rainfall is highest, the 
temperature is cool, vegetation is abundant, the plants have 
fairly coarse roots, and much plant residue is returned to 
the soil. The cooler temperatures, however, do not favor 
rapid decomposition, Rainfall is sufficient to leach the soils 
of carbonates and other water-soluble materials. As a 
result, soils such as those of the Los Gatos series have a 
dark A horizon and a weak textural Bt horizon that is 
medium acid. 
_. The effects of climatic changes on soils formed from 
similar parent material are evident in the soils of the 
Gaviota series. These soils formed in the areas of lower 
rainfall on the warmer south slopes. There the warmer 
climate has affected the rate at which water is lost through 
evaporation. Scarcity of water slows the weathering of 
rock, and less moisture means fewer kinds of plants can 
grow. Also, all carbonates have not leached out of the 
solum. Therefore, the Gaviota soils are shallow, have less 
organic matter, and are slightly acid in reaction. 


Relief 


Santa Clara Area through its effects on drainage, erosion, 
air drainage, and variation im exposure to the sun and 
wind. : 

The Santa Cruz Mountains and Diablo Range are 
deeply dissected by drainageways. This dissection has 
formed long, winding ridges that have relatively steep 
side slopes. Some of the ridgetops are broad and have 
slopes ranging from 10 to 25 percent. Other ridgetops are 


narrow, are somewhat angular, and have slopes greater 
than 25 percent. Because of the steep and very steep slopes, 
most of the soils are well drained to somewhat excessively 
drained. Geologic erosion is active, and accelerated erosion 
has followed overgrazing, fires, and cultivation. Conse- 
quently, a thick soil profile seldom develops. Examples of 
shallow, steep and very steep soils are those of the Gaviota, 
Vallecitos, and Parrish series. 

Variations in rainfall, caused largely by relief, are pro- 
nounced over short distances. For example, annual rain- 
fall varies from 16 to 50 inches within a distance of 10 
miles. Soils such as those of the Gaviota series lic in areas 
of low rainfall. These soils have been very slightly weath- 
ered and partially leached of carbonates. The shortage of 
moisture, which restricts weathering and leaching, also 
limits plant growth and leaves the soils with less than 1 
percent organic matter. Soils such as those of the Los Gatos 
series in the areas of higher rainfall and on north-facing 
slopes receive less direct sunlight, have cooler soil tempera- 
tures, and retain moisture longer. These soils have more 
organic matter accumulated in the uppermost layer be- 
cause vegetation is abundant, plants have fairly coarse 
roots, and much plant residue has been returned to the 
soil. Carbonates generally have been leached out of the 
solum, and reaction is medium acid. 

The flood plains of the Santa Clara Valley are relatively 
flat and have slopes that are Jess than 2 percent. Along 
drainageways and on alluvial fans, slopes range up to 9 
percent. Because of the level topography southeast of 
Gilroy, drainage is poor and drainage outlets are lacking. 
This causes a high or fluctuating water table and a con- 
centration of exchangeable sodium. The Pacheco and 
Clear Lake soils formed in this low-lying, poorly drained 
area under salt-tolerant and water-tolerant plants. Be- 
cause these soils have poor drainage, they have under- 
lying horizons that indicate intense reduction of iron. This 
is evidenced by the presence of olive-brown, brown, and 
yellowish-brown mottles. The Yolo and Garretson soils 
formed on the well-drained alluvial fans and. alluvial 
plains. These soils lack mottles, segregated lime, and 


gypsum. 
Biological activity 


After the accumulation of soil parent material, plants, 
worms, bacteria, and fungi begin to grow and die. At this 
stage organic matter tends to accumulate on and in the 
surface layer. Accumulation of organic matter has been 
an important process in horizon differentiation of the soils 
in the Eastern Santa Clara Area. 

Upland soils on north slopes are protected from direct 
sunlight. They support a fairly dense canopy of various 
broadleaf plants and hardwood trees. These plants pro- 
vide shade and cover that reduce runoff and erosion. Also, 
because the vegetation adds humus, organic-matter content 
may be as much as 5 percent. This has influenced the dark 
color, structure, and physical condition of the Los Gatos, 
Felton, and Ben Lomond soils. In contrast, the vegetation 
on the south slopes is grass and oak trees or brush. This 
cover provides little shade, and the soils are dry for longer 
periods of time, which creates an undersirable habitat for 
micro-organisms. As a result, geologic erosion is active 
and organic-matter content is less than 1 percent. The 
Gaviota and Maymen soils occur on these exposed slopes. 

In the Santa Clara Valley, the well-drained alluvial 
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soils such as those of the Garretson and Yolo series devel- 
oped under annual grasses, scattered brush, and scattered 
large oaks. In these soils the accumulation of organic mat- 
ter has been the most important process in horizon differ- 
entiation. The formation of distinct horizons, however, has 
been slowed down by burrowing animals and earthworms 
that have been actively loosening and mixing the soil 
material. 

The poorly drained soils of the flood plains have devel- 
oped under grasses that require plenty of water and under 
other aquatic plants. While these soils were forming drain- 
age was poor, water was readily available, and the native 
plants grew abundantly. Consequently, these soils are the 
darkest in the Santa Clara Valley. Most of them have an 
organic-matter content of more than 2 percent, and they 
prowiae a good habitat for micro-organisms. The Pacheco, 

lear Lake, and Sunnyvale soils are examples of these 
soils. 

Time 

Time is required for soil formation, which proceeds in 
stages, none of which is distinct. It is not possible to be 
sure where one stage in soil formation ends and another 
begins. Thinking of soil formation as being in stages, 
however, is simply a way of looking at the continuous 
process one part at a time. In the Eastern Santa Clara 
Area, stages of these processes are expressed by the hori- 
zon differentiation within each soil. 

In general, soils on the alluvial fans and alluvial plains 
are young. Soils such as those of the Yolo and Garretson 
series have developed in the unconsolidated sediments only 
in the time that has elapsed since the last sediments were 
laid down. These soils have been influenced enough by 
soil-forming processes to have a thin A horizon and some 
leaching of carbonates. 

Rincon and Hillgate soils are on the old fans and ter- 
races. These are the oldest and most strongly developed 
soils in the survey area. They have had time for trans- 
location of silicate clay minerals, which is indicated by the 
abrupt change in texture from the A horizon to the B2t 
horizon. 

Soils in the mountains and foothills differ somewhat in 
degree of development. Young soils such as those of the 
Gaviota series have steep and very steep slopes. They are 
shallow to bedrock and have a thin A horizon, because 
for soils in this position soil material is removed by 
geologic erosion nearly as fast as it forms. San Benito 
soils, on the other hand, are young, are less susceptible 
to erosion, and have had enough time for the accumula- 
tion of organic matter in the surface layer and for some 
leaching of carbonates. Los Gatos and Vallecitos soils 
are intermediate in age and have had time for some trans- 
location of silicate clay minerals. This is indicated by 
Sera tg in color, structure, and consistence of the B2t 

orizon. 


Classification of Soils 


Soils are classified so that we can more easily remember 
their significant characteristics. Classification enables us to 
assemble knowledge about the soils, to see their relation- 
ships to one another and to the whole environment, and to 
develop principles that help us to understand their be- 
havior and response to manipulation. 


Thus, in classification, soils are placed in narrow cate- 
gories that are used in detailed soil surveys so that know1- 
edge about the soils can be organized and applied in 
managing farms, fields, and woodlands; in developing 
rural areas; in engineering works; and in many other 
ways. They are placed in broad classes to facilitate study 
and comparison in large areas, such as countries and 
continents. 

The current system was adapted for general use by the 
National Cooperative Soil Survey in 1965 (21). The sys- 
tem is under continual study, and readers interested in 
the latest developments in this system should consult the 
latest literature available (8). 

In table 7 the soil series of the Eastern Santa Clara 
Area are placed in some categories of the current system 
of classification. The classes in the current system are 
briefly discussed in the following paragraphs. After this 
the soil orders represented in the Eastern Santa Clara 
Area are discussed. 

Orvrr: Ten soil orders are recognized in the current 
system. They are Entisols, Vertisols, Inceptisols, Aridisols, 
Mollisols, Spodosols, Alfisols, Ultisols, Oxisols, and Histo- 
sols. The properties used to differentiate the soil orders 
are those that tend to give broad climatic groupings of 
soils. Two exceptions, Entisols and Histosols, occur in 
many different climates. 

Svusorprr: Each order is subdivided into suborders, 
primarily on the basis of soil characteristics that seem 
to produce classes having the greatest genetic similarity. 
The suborders have a narrower climatic range than the 
orders. The criteria for suborders chiefly reflect the pres- 
ence or absence of waterlogging or soil differences result- 
ing from the climate or vegetation. 

rEAT Group: Each suborder is divided into great 
roups according to the presence or absence of genetic 
orizons and the arrangement of these horizons. 

Suscrovp: Each great group is subdivided into sub- 
groups. One of the subgroups represents the central 
(typic) segment of the great group, and the others, called 
intergrades, contain those soils having properties of soils 
in another group, suborder, ororder. a : 

Famuy: Each subgroup is divided into families, pri- 
marily on the basis of properties important to the growth 
of plants. Among the properties considered are texture, 
mineralogy, reaction, soil temperature, and thickness of 
horizons. 

Srerms: The series consists of a group of soils that 
formed from a particular kind of parent material and 
have genetic horizons that, except for texture of the 
surface soils, are similar in differentiating characteristics 
and in arrangement in the soil profile. Among these char- 
acteristics are color, texture, structure, consistence, reac- 
tion, and mineralogical and chemical composition. 

New soil series must be established and concepts of 
some established series, especially older ones that have 
been used little in recent years, must be revised in the 
course of the soil survey program across the country. A 
proposed new series has tentative status until review of 
the series concept at the State, regional, and national levels 
of responsibility for soil classification results in a judg- 
ment that the new series should be established. Most of 
the soil series described. in this publication have been 
established earlier. 
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Tas Le 7.—Classification of soils 


Series Family Subgroup 
| 
Altamont__.-......--.---_-.._-}| Fine, montmorillonitic, thermic___-._._-__-.._---.2222 2-2 Le | Typic Chromoxererts. 
Arbuckle_..-0.2.2-_-22-- eee Fine-loamy, mixed, thermie....___.-_.-_..-.__----..22--- Lee e | Typic Haploxeralfs. 
Agulé:)2 222 222s see cele Fine, montmorillonitic, thermic. __.---...--_-_.---------_2---- Mollic Haploxeralfs. 
Ben Lomond.___.--_.---_-_-_- Coarse-loamy, mixed, mesic__..___.--.------.-----..22---2--e Cumulie Ultic Haploxerolls. 
Camphbell_....----------------- Fine-silty, mixed, nonacid, thermie..-.....--_-.---..2--------- Aquie Xerorthents. 
Clear Lake__.._...._-..-.----- Fine, montmorillonitic, thermie_..------..--__.-_----------_-_- Typic Pelloxererts. 
Climara_.o.22---2-----_---2--- Fine, montmorillonitic, thermie._.__..-.2..--.--2- 2-2 eee ee Chromic Pelloxererts. 
Cortina_.....-----------.----. Loamy-skeletal, mixed, nonacid, thermic..._.._--_..-.-...-2--- Typic Xerofluvents. 
Cropley..-.-_-.---..---------- Fine, montmorillonitic, thermic...2--...22--2-----2--- 2 ee Chromic Pelloxererts. 
Diablos nse boo eee Ss | Fine, montmorillonitic, thermic. _---.------------------------ Chromic Pelloxererts. 
Mspart0woo.: seetes ae cectce tee | Fine-loamy, mixed, thermic____...---------.-2--..------------ Typic Haploxeralfs. 
Felton_..-_--.---...-_-.---_--- Fine-loamy, mixed, mesic_....2--- 2-202 ---eeeeeeee Ultic Argixerolls. * 
Garretson_.._...-_._-_-.--_--_--- Fine-loamy, mixed, nonacid, thermic....._--.-..-_-.._._--- Typic Xerorthents. 
Gaviota__..-..-.--_-----_----- | Loamy, mixed, nonacid, thermic_.--.....-_--_...--_.__----_-_- Lithic Xerorthents. 
Gilvoy..ocscsccstes cscs sees ce Fine-loamy, mixed, thermic_._....-----.-------------2--------- Typic Argixerolls. 
Henneke_____-.---------.----- Clayey-skeletal, serpentinitic, thermic_.....-__-.--.-2 2-2 Lithie Argixerolls. 
Hillgate..-_--.---------------- Fine, montmorillonitic, thermie__......----.-.--------.-------| Typic Palexeralfs. 
Anse sect eset telhs ak te ee eae | Loamy-skeletal, mixed, thermic...---.-----..2--_--------- ee Lthie Argixerolls. 
Keefers__-..--_-----.--------- | Clayey-skeletal, montmorillonitic, thermie__..-.-.2..2-2.-_- 2-2 Mollic Hapioxeraifs. 
Los Gatos....--.----.--- ---.-- Fine-loamy, mixed, mesic...-_.----.2.------ 2+ eee Typic Argixcrolls. 
LosOs0ss. coe seoScecl ess cesses Fine, montmorillonitic, thermic_...-..---.--_.-------_--_-__- Typie Argixerolls. 
Los Robles_.....-...--.-.-.--- Fine-loamy, mixed, thermic._ Mollie Haploxcralfs. 
Madonna_._--.--------- ee Fine-loamy, mixed, mesic__.-.---..-----.--------------_- ee Dystric Xerochrepts. 
Maxwell. os. .esccu gee ee. Fine, montmorillonitic, thermic_...--......--.-------2--------- Typic Pelloxcrerts. 
Maymen___._----------------- Loamy, mixed, mesic_....---.--------------------------- ee Dystric Lithic Xerochrepts. 
ONG. ses ose eee ec e ce Loamy, serpentinitic, thermic......---.-.----.--------------.-- Lithie Haploxerolls. 
Pacheco: 0322 2c2c5-ecses uke Fine-loamy, mixed, thermic____..----.------.----------------- Aquic Haploxerolis. 
Parrish: J. ccveieversceeSecess3 Fine, vermiculitic, mesic._.-.-.------.--.-----------------.--- Ultic Haploxeralfs. 
Pleasanton. ..-_-..-2----.----- Fine-loamy, mixed, thermic_.__.----.-----------2---2 2+ L-ee Mollic Haploxeralfs. 
Rineonwes sts Sfesecd ene kts Fine, montmorillonitic, thermic¢__---.2----.---------2--------- Mollic Haploxeralfs. 
San Andreas__...--_----------- Coarse-loamy, mixed, thermic..__-.--.--.-----------2--------- Typie Haploxerolls. 
San Benito.._..--..----------- Fine-loamy, mixed, thermic...-_--.-.---------.---.-----+--_-_- Pachie Haploxerolls. 
Santa Lucia toe ee Clayey-skeletal, mixed, thermic___.--..-.---_-----...---_2___- Ultic Haploxerolls. 
San Ysidro..--_-...----------- Fine, montmorillonitic, thermie__..-----.-----------2----2.-_- Typic Palexeralfs. 
San Ysidro, acid variant. ._-__.- Fine, montmorillonitic, thermic. _.2---22-2--22 2-2 ee Aquultic Haploxeralfs. 
Sunnyvale...------------------ Fine, montmorillonitic, thermic. -.-.-.....--.-----------.-_--- Typic Calciaquolls. 
Vallecitos.....-.-.--.----_-- .| Clayey, montmorillonitic, thermic..-.-..2---22-- 2 ee Ruptic-Entice Lithic Mollic 
Haploxeralfs. 
Willows. -2-2-222-2icee.4 23 Fine, montmorilionitic, thermic....--..--.-..--.-------------- Typic Pelloxererts. 
Ol0c- cc tcawiedee oe went ee cet Fine-silty, mixed, nonacid, thermic..~-..---.-..--.--___---_..-- Typic Xerorthents. 
@amora......----------- aoe ee Fine-silty, mixed, thermic......-..------------..--------_---- Mollic Haploxeralfs. 


1This series is a taxadjunct because the dark colors are not so deep in the profile as in the Santa Lucia series elsewhere. 


SOIL ORDERS IN THE AREA 

The soil orders in the Eastern Santa Clara Area are 

Alfisols, Entisols, Inceptisols, Mollisols, and Vertisols. 
. Alfisols—Soils in this order have been in place a suffi- 
cient amount of time to have developed horizons of clay 
accumulation. These soils are on old alluvial fans, ter- 
races, and uplands. Their A horizon is mainly hard or 
very hard and massive when the soils are dry. Thickness 
of the profile ranges from less than 114 feet where the soils 
are underlain by hard rock to more than 5 feet where the 
parent material is unconsolidated. Clay mineralogy of 
the finer textured soils is deminantly montmorillonitic 
clay, but the others have mixed mineralogy. Average an- 
nual rainfall on these soils is between 16 and 30 inches, and 
the average annual air temperature is about 58° F. Relief 
is nearly level to very steep. 

Natural vegetation on these soils consists of perennial 
and annual grasses, forbs, and scattered oak trees. These 
plants add ample organic matter to the soils, but because 
of the warm, moist weather in spring and the hot, dry 
weather in summer, oxidation is rapid. As a result, the 
organic-matter content of the surface layer is generally 


low. The weakness or lack of structure and light colors 
of these soils are mainly related to low organic-matter 
content. 

Twelve series are in this order: Arbuckle, Esparto, San 
Ysidro, Azule, Keefers, Los Robles, Pleasanton, Rincon, 
Parrish, Hillgate, Vallecitos, and Zamora. These soils 
have been placed into the Xeralf suborder. They are classi- 
fied in several subgroups. 

The Esparto and Arbuckle soils are typical of the Xeralf 
suborder. They have a pale surface horizon and a reddish 
argillic horizon. The content of organic carbon is low. 
There is only a slight clay increase in their Bt horizon 
because of their relatively young age. These are very 
deep alluvial soils that have slopes of 0 to 9 percent. 
Esparto soils developed under moderately well drained 
conditions. Arbuckle soils are well drained. 

Azule, Keefers, Los Robles, Pleasanton, Rincon, and 
Zamora are classified as Mollic intergrades, The soils are 
similar to those of typical Xeralf suborder soils, but they 
have a darker Al horizon that contains slightly more 
organic matter; however, they are massive and hard when 
dry. 
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Azule and Rincon soils have a dark grayish-brown and 
dark-gray A horizon. Azule soils have brown, medium 
acid gravelly sandy clay argillic horizons, are strongly 
sloping to very steep, and developed on uplands. Rincon 
soils have grayish-brown, mildly alkaline gravelly clay 
argillic horizons, are nearly level to moderately sloping, 
and developed on alluvial fans. 

Los Robles and Pleasanton soils are nearly level to 
strongly sloping and developed on alluvial fans. Los 
Robles soils have a dark-brown, neutral clay loam A hori- 
zon and similarly colored, neutral gravelly clay loam 
argillic horizons that developed in basic igneous alluvium. 
Pleasanton soils have a grayish-brown, slightly acid loam 
A horizon and brown, neutral gravelly clay loam argillic 
horizons that developed in sedimentary alluvium. 

Zamora soils have a dark grayish-brown, neutral clay 
loam A horizon and dark-brown, neutral, weakly devel- 
oped clay loam argillic horizons that developed in sedi- 
mentary alluvium. 

Hillgate, San Ysidro, and San Ysidro, acid variant, 
soils are more strongly developed than other soils of this 
suborder. The surface horizon is pale brown to light 
brownish gray. It is low in content of organic carbon. 
Moist color values are 4 or more, and dry values are more 
than one unit higher. Organic-matter content is less than 
1.2 percent. The boundary of the A and B horizons is 
abrupt (has a clay increase of 20 percent or more within 
1 inch). The argillic horizons are massive or have pris- 
matic structure and are clay in texture. The dominant 
clay mineral is montmorillonite. 

San Ysidro soils differ from Hillgate soils by having 
mottles with a chroma of 3 or more within 18 inches of 
the surface; also, a thin, bleached A2 horizon is present 
just above the argillic horizon. Except for being strongly 
acid in the B and C horizons (less than 75 percent base 
saturation), San Ysidro soils, acid variant, are similar to 
San Yisdro soils. 

Parrish soils have a reddish-brown, medium acid grav- 
elly clay loam A horizon and a reddish-brown, strongly 
acid gravelly clay Bt horizon. These soils differ from other 
soils in this group by having less than 75 percent base satu- 
ration in some part of the Bt horizon. 

Vallecitos soils have a brown, medium acid loam A 
horizon and a reddish-brown, medium acid clay Bt hori- 
zon. These soils differ from other soils in this group by 
having metamorphosed shale bedrock at a depth of 19 to 
30 inches. 

Entisols.—Soils placed in this order either lack distine- 
tive horizons, either surface or subsurface, or have only 
the beginning of horizons. Included in this order are very 
deep alluvial soils that are mostly well drained and nearly 
level to gently sloping. There are some with substratum 
materials that are mottled from somewhat poor drainage 
and are nearly level. Also included with this group are 
shallow upland soils on hard sandstone. ‘Slopes range from 
5 to 75 percent, and drainage is good to somewhat 
excessive. 

Accumulations of calcium carbonate occur in some of 
these soils, but not enough to be distinctive. Differences in 
chemical and mineralogical composition generally accom- 
pany differences in texture. The finer textured sediments 
are high in content of montmorillonitic clay minerals, and 
others have mixed mineralogy. Elevation ranges from 100 
to 4,000 feet. Average annual rainfall is 15 to 50 inches, 
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and the average annual air temperature is 55° to 60° F. 
Natural vegetation is abundant, and the soils developed 
under a cover of grasses, woodland, and brush. The plants 
have fairly coarse roots, and much plant residue is re- 
turned to the soil. Decomposition of plant residue is rapid, 
but the soils retain only low to moderate amounts of 
organic matter as a result of the oxidation that results 
from high temperatures. : 

Five soil series are in this order: Campbell, Cortina, 
Garretson, Gaviota, and Yolo. These soils are in the 
Orthent or Fluvent suborders. 

Yolo soils are typical of this group. They have a gray- 
ish-brown, massive loam or silty clay loam A horizon and 
a brown, massive silt loam or silty clay loam C horizon. 
Calcium is the dominant exchangeable cation, and the base 
saturation is high. Campbell soils differ from Yolo soils 
by having developed under conditions of poorer drainage 
and by having a mottled C horizon. Garretson soils have a 
loamy C horizon. Cortina soils are low in organic-matter 
content and have a very gravelly C horizon. Gaviota soils 
are less than 20 inches deep to bedrock, are moderately 
steep to very steep, have low organic-matter content, and 
are on uplands. . 

Inceptisols—Soils placed in this order have horizons 
that show alteration but lack extreme weathering. Soils 
in this group formed on weathered acid sandstone and 
shale in the Santa Cruz Mountains where the average 
annual rainfall is 30 to 50 inches. Carbonates have been 
removed by leaching. Natural vegetation is mainly annual 
grasses, forests, and shrubs. Average annual air tempera- 
ture is 55° to 56° F. Elevation ranges from 1,500 to 4,000 
feet. 

Madonna and Maymen are the two soil series in this 
order. These soils are placed in the Ochrept suborder. All 
parts of these soils are dry for 60 or more consecutive days 
in 7 out of 10 years. Base saturation is less than 60 percent 
in some parts of the soils. The A1 horizon is light colored. 
These soils have slopes of 15 to 75 percent and are well 
drained and somewhat excessively drained. Erosion is 
active. 

Mollisols.—Soils placed in this order have developed in 
areas where the moisture and temperature favored the 
accumulation of organic matter. As a result, the surface 
layer of these soils is dark colored and has an organic- 
matter content as high as 5 percent. These soils have a soft 
or slightly hard (when dry) A horizon and a moderate 
or strong structure. 

Fourteen series included in this order are: Ben Lomond, 
Felton, Gilroy, Henneke, Inks, Los Gatos, Los Osos, Mon- 
tara, Pacheco, San Andreas, San Benito, Santa Lucia, and 
Sunnyvale. These soils are placed in either the Aquoll 
or the Xeroll suborder. 

Soils on the valley floor that have developed under poor 
drainage are classified as Aquolls, The Xeroll suborder is 
divided into soils with horizons of clay accumulation (Bt 
horizon), called Argixerolls, and soils without a Bt hori- 
zon but with horizons having evidence of alteration (B 
horizon), called Haploxerolls. These soils are further 
grouped at the family level by differences in textural class, 
soil temperature, and mineralogy. 

Sunnyvale soils are in the Calciaquoll group. They are 
calcareous, granular silty clay in the A horizon and gleyed, 
calcareous silty clay in the lower part of the C horizon. 
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These soils developed under conditions of poor drainage 
and ground water that contained calcium bicarbonates. 
The capillary rise and evaporation, plus transpiration, 
caused the precipitation of lime. 

Los Gatos, Los Osos, Gilroy, Inks, Henneke, and Felton 
soils are in the’ Argixeroll group. Soils in this group are 
dry throughout the profile for 60 consecutive days or more 
for 7 years out of 10. These soils differ mainly in the 
amount of clay in the Bt horizon, depth, mineralogy, and 
average annual soil temperature. 

Los Gatos soils are typical of this group and have a 
brown, slightly acid gravelly loam A horizon and a red- 
dish-brown, medium acid gravelly clay loam Bt horizon. 
They are moderately steep to very steep and developed 
on uplands over metamorphosed shale rock. Average an- 
nual soil temperature is 56° F. ai 

Gilroy soils differ by having developed on basic igneous 
rock. Average annual soil temperature is more than 58°. 

Los Osos soils differ by having a clay Bt horizon and an 
average annual soil temperature of more than 58°. 

Inks soils have a lithic contact with basic igneous bed- 
rock at a depth of 12 to 19 inches and an average annual 
soil temperature of more than 58°. 

Henneke soils have a very gravelly clay Bt horizon and 
developed on serpentine rock; average annual soil tem- 
perature is more than 58°. 

Felton soils are similar to Los Gatos soils in many re- 
spects, except they have a base saturation of more than 35 
percent but less than 75 percent. 

San Andreas, Santa Lucia, Montara, San Benito, Ben 
Lomond, and Pacheco soils are in the Haploxeroll group. 
Soils in this group are similar to the Argixerolls, except 
that they have altered horizons but lack a B horizon. They 
differ from one another in textural class, depth, min- 
eralogy, drainage, and average annual soil temperature. 

San Andreas soils are typical of this group and have a 
grayish-brown, granular, soft, medium acid fine sandy 
loam A horizon over soft sandstone at an average depth of 
22 to 30 inches. These soils are moderately steep to very 
steep and developed on uplands. Average annual soil tem- 
perature is more than 58°. 

Santa Lucia soils differ by having a gray shaly and very 
shaly clay loam profile developed on shale rock. 

Montara soils differ by having a dark-gray clay loam A 
horizon and serpentine bedrock at a depth of less than 16 
inches. 

San Benito soils have a limy horizon developed on soft 
sandstone and shale. 

Ben Lomond soils are similar in many respects, except 
they have a base saturation of more than 50 percent but 
less than 75 percent. 

Pacheco soils have slopes of less than 2 percent and de- 
veloped in sedimentary alluvium under more poorly 
drained conditions than exist today. They have mottles 
within 16 inches of the surface, and their organic-matter 
content decreases with depth. 

Vertisols.—Soils placed in this order shrink during the 
dry season as they lose moisture, and they develop wide 
cracks. These soils swell during the winter wet season, and 
cracks in them close. Because of this shrink-swell charac- 
teristic, material from the upper horizons falls into cracks 
in the lower horizons, which mixes and churns the soil and 
offsets horizon differentiation. Texture is typically clay, 
and the dominant clay mineral is montmorillonite. The 


dark, thick A horizon and the strong structure of these 
soils are a result of their high organic-matter content. In 
the exchange complex of these soils, calcium and magne- 
sium are dominant. The soils developed under grasses, 
shrubs, or mixed shrubs, grasses, and scattered oak trees. 
Average annual rainfall is 16 to 25 inches. Average annual 
air temperature is 58° to 60° F. 

Soils in this order are in the Xerert suborder. These soils 
are in the Altamont, Clear Lake, Cropley, Climara, Diablo, 
Maxwell, and Willows series, The main differences among 
soils in this suborder are relief, drainage, color, and parent 
material. 

The Diablo soils are typical of this suborder. These soils 
consist of dark-gray clay, have a thick A horizon, and are 
calcareous in the C horizon. In more than 7 years out of 10, 
cracks open and close once each year and remain open for 
60 consecutive days or more. The Diablo soils are strongly 
sloping to steep and developed from soft, calcareous sand- 
stone and shale on uplands. 

Altamont soils are similar to the Diablo soils but have a 
color value of less than 3.5 when moist and 5.5 when dry 
throughout the upper 12 inches. 

The Climara soils differ by having developed in meta- 
morphosed basic igneous rock, but the Cropley soils are 
nearly level to moderately sloping and developed in mixed 
alluvium on fans. 

Maxwell soils are moderately well drained, are nearly 
level to moderately sloping, and developed in serpentine 
alluvium on fans. 

Clear Lake soils are level and developed under poor 
drainage on low flood plains. Willows soils have a chroma 
when moist of more than 1.5, are level and poorly drained, 
and developed on low flood plains; free gypsum erystals 
are present in their C horizon. 


General Nature of the Area 


This section briefly describes the history, physiography, 
geology, and climate of the Eastern Santa Clara Area. 
Then it discusses the water supply, industry and farming, 
population, community facilities, transportation, and 
vegetation. 


History 


The Spanish first explored the Santa Clara Valley in 
1769, and in 1777 they established the first settlement at 
what is now San Jose (7). For the first 100 years, growth 
was very slow. The economy was based on herds of sheep 
and cattle. Hides and tallow were the only products of 
significance, and these had to be shipped to San Francisco 
through a port at Alviso. Trade was therefore limited by 
the difficulties of access. 

In 1870 the coast route of the Southern Pacific Railroad 
was constructed through the valley. This gave considerable 
impetus to more intensive farming, which forced cattle 
raising into the foothills. Wheat farming gradually re- 
placed cattle raising in the valley until, in 1880, the area 
from San Jose to Gilroy formed an almost unbroken wheat 
field. 

Since 1880 grain farming has decreased and fruit raising 
has increased. Orchards, predominantly of French prunes, 
and vineyards were established on most of the tillable land. 
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At the present time, the valley floor from the vicinity of 
Gilroy northward is almost entirely planted to deciduous 
fruits and grapes. Canning became the first major 
industry. 

The dominance of farming and associated industries 
continued through the first half of the present century. As 
recently as 1940, 23 percent of the workers in the county 
earned their living directly from the products of the soil, 
either in the fields or in the food processing plants, while 
many others provided services for these workers, 

Since 1950 the dependence on farming has lessened. 
There has been an increasing number of factories that pro- 
duce a variety of goods in no way related to farming. By 
1962, 25 percent of all workers in the county were engaged 
in the manufacture of durable goods. Farming and food 
processing, which were once the principal economic enter- 
prises of the county, now support fewer than 9 percent of 
the county work force. 


Physiography 


The Eastern Santa Clara Area consists of the southern 
part of the Santa Clara Valley, which extends through 
the central part of the area, and of the rolling hills and 
mountainous uplands on either side of the valley. 

The uplands in the western part of the area are the 
Santa Cruz Mountains, which consist of a number of 
complex ridges or small ranges with rugged slopes that 
range in gradient from 40 to 60 percent or more. The 
crest of these mountains is generally at an elevation of 
about 2,000 to 3,400 feet. The highest, point, Loma Prieta 
Peak, about a mile east of the ridge line, has an elevation 
of 3,806 feet. 

The uplands in the eastern part of the area are in the 
Diablo Range, which separates the Santa Clara Valley 
from the San Joaquin Valley. This range consists of several 
parallel ridges having slopes of 20 to 60 percent and of 
small, intervening valleys, Copernicus Peak, near the Lic 
Observatory at Mt. Hamilton, and the highest point in 
the survey area, is 4,372 feet in elevation. The foothills of 
this range have smoother, less steep slopes that generally 
range from 20 to 40 percent. The crests of these foothills 
range from 1,000 feet to slightly more than 2,000 feet in 
elevation. 

Upland areas of undulating to rolling relief on eroded 
terraces are, in many places, at the base of the mountains 
and hills on both sides of the valley. The slopes of these 
areas are from 5 to 35 percent, and elevation ranges from 
250 to 1,000 feet. 

The lowland, or valley floor, consists chiefly of a number 
of confluent alluvial fans and flood plains formed by de- 
posits from the numerous streams that enter the valley 
from both mountain systems. The valley extends north- 
west and southeast through the central part of the area. 
The comparatively smooth floor of the valley ranges in 
elevation from 100 to 400 feet. An imperceptible alluvial 
divide at Morgan Hill separates the drainage of the valley 
into a north-flowing system and a south-flowing system. 
The former drains into San Francisco Bay at the north 
end of Santa Clara County, and the latter leads to the 
Pajaro River south of Gilroy and eventually flows into 
Monterey Bay. The regional drainage of the valley is 
generally well developed. Areas of poorly drained soils 
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occur, and the most important of these are south and west 
of Old Gilroy. 


Geology 


The oldest rocks found within the limits of the Eastern 
Santa Clara Area are included in the Franciscan-Knox- 
ville Group of Upper Jurassic age. These rocks form the 
largest single penlogic unit in the area. Overlying the 
Jurassic rocks locally are marine sedimentary rocks of 
Cretaceous age. Bordering the San Andreas fault, and in 
isolated patches in the Diablo Range, Miocene beds occur. 
Along the margins of the Santa Clara Valley, Pliocene 
strata are exposed and the valley floor itself is composed 
of an accumulation of Quaternary clay, sand, and gravel. 
Tertiary volcanic rocks are scarce, and in the few isolated 
areas they occur only in small, local bodies. 

The structure of the area is complex. It is controlled by 
faulting, the trend of which is Peeler. in a north- 
westerly direction, which is characteristic of the general 
structural trend of California. In many places, folding 
and crumbling of the sediments are associated with fault- 
ing. The most notable faults in the area, which are also the 
major features of the Central Coast Ranges, are the San 
Andreas, Hayward, and Calaveras faults. Other prominent 


‘related faults of lesser extent are the Sargent, Silver 


Creek, and Madrone Springs faults. ; 

The San Andreas fault, together with one of its promi- 
nent branches, the Sargent fault, subparallels the western 
boundary of Santa Clara County and separates Miocene 
strata from Upper Jurassic rocks. The Calaveras and Hay- 
ward faults are nearly parallel to each other on the western 
side of the Diablo Range. The three major fault systems 
are predominantly of the strike-slip type, with probable 
large right lateral displacements (east blocks moved rela- 
tively south). Two important faults branching off the 
Calaveras fault are the Madrone Springs and the Silver 
Creek faults, 

Numerous northwest-trending folds in the Tertiary beds 
have been mapped. Folding within areas of Upper Juras- 
sic rocks, however, is not so well known, because persistent 
axes cannot be traced with certainty. 


Climate ° 


Santa Clara County has moderate temperatures and 
light to heavy precipitation (2). Temperature ranges from 
around 10° F. in winter to well above 100° in summer. Av- 
erage low temperatures in winter are in the middle thirties 
(table 8). Temperatures of 32° or lower occur in most 
years over much of the area (table 9) ; however, the grow- 
ing season still ranges from 200 to 275 days. As a result of 
the mild temperatures, the value for heating degree-days 
ranges from 2,500 to 4,500 units. 

The moderating influence of the Pacific Ocean, to the 
West, is felt in the relatively uniform temperatures that 
are characteristic of the northern part of the Santa Clara 
Valley. Offshore circulation patterns only infrequently 
permit continental temperatures to establish themselves, 
and these occasions are usually only 2 or 3 days in dura- 


*By C. Rosrat Errorp, climatologist for California, and JoHN 
Hsriits, assistant climatologist for California, National Weather 
Service, U.S. Department of Commerce. 
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TABLE 8.—Temperature and precipitation data, San Jose, Calif. 


| Temperature Precipitation 
| | 2 years in 10 will have at 1 year in 10 will have— 
| i ! least 4 days with— | 
Month | Average Average [. ee, : Average 
| daily daily monthly 
maximum minimum Maximum Minimum total 
temperature temperature Less than— |More than— 
equal to or equal to or 
higher than— | lower than— 
oF. ie °F, °F, Inches Inches Inches 
@) () ) ®) () () () 
JANUATY 22's soe Seow ee 58 41 65 33 2.7 0. 4 4.7 
February_....2.._-.---------- 61 43 70 35 2.6 8 5.7 
Marehe ced cent cl ee tecct este! 65 45 78 37 1.9 1) 4.6 
ADI 2223 oo tee i 69 47 84 | 39 { Li 2 3. 2 
Wayon noe toe bees ore | 73 50 89 | 44 | 14 0 ‘3 
Pie eek i eh ateet as | g 53 | 95 48 | 1 0 *) 
DO ogee ee een | 81 | BB 91 | sit @ | 0 () 
August___......-_------------ 80 55 90 | 51 (3) 0 1 
September. _-......-___-------- 80 55 93 | 49 ad 0 .3 
October_._.____. 22-2 -- ee 74 | 51 88 45 6 0 1.3 
November. _______...---___ -- 66 | 45 | 78 38 Li 0 2.8 
December_._____._.._.--------- 59 42 68 34 2.6 .6 5. 0 
NGAP cose o ete eee s 70 | 48 4100 | ' 21! 13. 2 9. 3 18. 4 
[ 


! Period of record: 1931-60. 
2 Period of record: 1951-60. 
§ Trace. 


tion. In the mountainous areas, the temperatures some- 
times vary considerably within short distances. 

During the summer, the cool temperature and the pre- 
vailing, moderate to strong, west and. northwest offshore 
winds move into the San Francisco Bay area at low eleva- 
tions; thus, the effect of the marine air is felt in the Santa 
Clara Valley mainly late in the afterncon and in the 
evening. Higher elevations are often above this layer of 
marine air, and its infinence is diminished there. 

Along the eastern edge of the survey area, on the east 
slope of the Diablo Range, the weather resembles that of 
the San Joaquin Valley. As a result, temperatures are 
warmer in summer and cooler in winter. Precipitation 


Taste 9.—Probabilities of last freezing temperatures in 
spring and first in fall, San Jose, Calif. 


| Dates for given probability and 
temperature ! 


Probability ee 
$$ —__— 


24° F, 28° F. 32° F. 
orlower| or lower or lower 
Spring: 
1 year in 10 later than.._-| @) February 4} February 20 
2 years in 16 later than__-| @) | January 13 | February 12 
5 years in 10 later than__-| (@) 1 ¢@ mG) 


Fall: ; | 
1 year in 10 earlier than__-| ©) | November 19 
ni0 earlier th mo) | December 2 
n 10 eas €) | December 28 
fj 


' Period of record: 1931-60. 
2 Karlier than January 1. 
® Later than December 31. 


4 Average highest annual maximum, 
5 Average lowest annual minimum. 


averages only 16 inches in parts of the Santa Clara Valley, 
but over the mountains to the east it is as much as 30 
inches. 

Annual evapotranspiration ranges from 25 to 30 inches, 
but in dryfarmed areas it is only 6 to 10 inches during 
the growing season. Range grasses dry out during June 
in a typical year. Pan evaporation amounts to 55 to 60 
inches per year; about two-thirds of it occurs during the 
May—October period. 

In summer, cloudiness tends to blanket the valley at 
night, while the east slope of the Diablo Range remains 
clear. The orientation of the mountain chain results in 
a predominantly northwesterly flow of air in the Santa 
Clara Valley in summer and a southeasterly flow in 
winter. Mountain tops are subject to greater variability in 
wind direction in response to changing weather, partic- 
ularly in winter. In the mountain valleys, wind patterns 
are influenced by local terrain. 

In summer there is a moderate flow of marine air 
through the lower passes of the mountains. These winds 
frequently reach speeds of 20 miles per hour or more. 
The same pattern is also responsible for the light to med- 
erate winds from the northwest that blow up the Santa 
Clara Valley on summer afternoons, except in its southern 
extremity, where this flow is countered by the northward 
spread of the marine air that enters through the Pajaro 
River Valley. 

In winter, winds are predominantly southerly and 
strongest at higher elevations. It is estimated that winds 
reach speeds of 80 miles per hour every other year, on 
the average, and as much as 80 miles per hour once in 
50 years. These figures are based on an assumed average 
exposure, and some promontories and peaks probably re- 
ceive considerably more wind than this. 


are 
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Totalannual sunshine is about 3,100 hours in the Santa 
Clara Valley and 3,300 hours in the eastern part of Santa 
Clara County. This represents 65 percent and 70 percent, 
respectively, of the total possible annual sunshine. The 
percentage of sunshine received (50 to 55 percent) is 
generally uniform over the survey area in winter, but in 
summer the percentage of sunshine received ranges from 
around 70 percent in the Santa Clara Valley to 90 percent 
or more along the eastern boundary of Santa Clara 
County. 

Humidity is relatively high during the entire year along 
the coast and during the winter over inland areas. Humid- 
ity over inland areas late in summer and in fall, how- 
ever, is moderate to low. 


Water Supply 


Ground water basins are the chief source of water in 
Santa Clara County (5,6). Since farms, municipal areas, 
and industry are dependent upon an adequate water sup- 
ply, the importance of ground water basin reserves cannot 
be overestimated. Reports by the Santa Clara County 
Flood Control and Water District indicate that there 
has been a long-term lowering of ground water tables 
below safe and economic operating levels. 

Santa Clara County has three major interconnected 
ground water basins. They are the Santa Clara Valley, 
the Coyote, and the Llagas Ground Water Basins. There 
are other small ground water basins within the county, 
but their use at present is small. The Santa Clara Valley 
ea Water Basin is not in the Eastern Santa Clara 

rea. 

The Coyote Ground Water Basin is the smallest of the 
three major basins. It occupies about 9,000 acres between 
the northerly Santa Clara Valley Ground Water Basin 
and a southerly divide in the vicinity of Cochran Road, 
just north of Morgan Fill. It is estimated that 14,000 
acre-feet of ground water was extracted for use in 1965-66; 
no overdraft is estimated for this period. 

The Llagas Ground Water Basin, which occupies about 
57,000 acres, is the most southerly one and extends from 
Cochran Road on the north to the Pajaro River on the 
south. In 1966 about 70,000 acre-feet of ground water was 
extracted from this basin for municipal and farming pur- 
poses; no overdraft is estimated for this period. 

Rainfall on the valley floor and runoff from the tribu- 
tary watersheds are the major sources of water available 
to replenish these ground water basins. Surface reservoirs 
on the major tributary streams store flood runoff that 
would otherwise be lost for later release to percolation 
areas, thereby increasing the amount of local water placed 
in underground storage. The Santa Clara County Flood 
Control and Water District delivers water on the surface. 
It has also contracted for supplemental water from the 
State Water Project and is constructing facilities for the 
distribution of this water to meet present and future 
demands. Projections of future farm, munipical, and in- 
dustrial water needs show that additional water will be 
needed. Therefore, import water from the San Felipe 
Division of Central Valley Project will be contracted to 
the county for distribution by the Santa Clara County 
Flood Control and Water District. 


Industry and Farming 


The location of Santa Clara County in the region sur- 
rounding San Francisco Bay, its proximity to large west- 
ern markets, and its educational institutions have attracted 
a large number of nationally and internationally known 
firms. Most industrial growth has been in the northern 
part of Santa Clara Valley. 

Since 1940 farm output has increased, even though 
there has been a shift in its relative importance. The 
largest income was derived from fruits, nuts, and berries 
(4). Nursery products increased in importance to become 
the second most valuable income crop. Livestock, poultry, 
and vegetable crops are other high-income enterprises. 


Population 


The population of Santa Clara County increased from 
642,300 in 1960 to 919,700 in 1966. By 1970 the population 
was estimated to be approximately 1,125,000. In the south- 
ern part of the county, however, there has been only a 
slight increase in population. The County Planning De- 
partment has estimated that the population, which was 
22,000 in 1960, could increase to 117,000 by 1980, 


Community Facilities 


Two universities and a State college are near the survey 
area: Stanford University, near Palo Alto; Santa Clara 
University, in Santa Clara; and San Jose State College, in 
San Jose. In addition, three theological schools are in the 
area. The Lick Observatory of the University of Cali- 
fornia is located 26 miles from San Jose in the northeast- 
ern part of the survey area, on the summit of Mount 
Hamilton. 

Public schools in the county include kindergartens, 
elementary schools, junior high schools, senior high 
schools, and four junior colleges. In rural areas, an exten- 
sive school bus system provides easy access to schools for 
children living in nearly every part of the area. Churches 
of many denominations are in the area. 

The county maintains several parks in the area for out- 
door recreation, and golf courses are located throughout 
the area. Several of the water-storage reservoirs are used 
for fishing, swimming, and boating. The Santa Cruz 
Mountains, particularly the timbered parts, have long been 
summer recreational areas. Many summer homes are lo- 
cated in the Llagas and Uvas Creek drainage area and else- 
where in the mountains. 


Transportation 


The survey area is served by two trancontinental rail- 
roads, the Southern Pacific and the Western Pacific. 

U.S. Highway 101, which connects San Diego, Los 
Angeles, San Francisco, Portland, and Seattle, passes 
through the area. State Highway 17 connects San Jose 
with Oakland and Santa Cruz. Numerous paved county 
roads crisscross the area and allow easy and direct trans- 
portation by truck or automobile between points within 
and outside the area. 

A commercial airport is located ‘at San Jose. Also, an in- 
ternational airport is located at San Francisco. Both trans- 
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oceanic flights and flights east are scheduled daily from 
San Francisco. 

Most of the processed foods and commercial cut flowers 
are trucked to the nearby San Francisco Bay area for 
shipment around the world. Much of the fresh farm pro- 
duce of the area is marketed within a radius 50 miles from 


of eu oe S550ee BS 


San Jose. 


Vegetation | 


Approximately 15 percent of the area is grassland, 
; $ foothills on both sides of the Santa Clara 
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Valley and on the south slopes of the Diablo Range. Grass- 
land consists predominantly of annual grasses, such as 
slender oats or wild oats, soft chess, ripgut brome, and fox- 
tail fescue. In a few places, perennial purple needlegrass 
grows in considerable abundance. Commonly associated 
with the grasses are herbs such as filaree and burclover. 
Thistle and morningglory are the chief weeds of economic 
importance in the area. There are some areas of Klamath 
weed and puncturevine, and the county is sponsoring work 
to prevent their spread. Grasses predominate in winter 
and spring, but herbs generally are more conspicuous late 
in summer and in autumn. These areas are mostly used for 
grazing. 

Grass and oak trees make up about 15 percent of the area 
and cover easterly slopes of the foothills and the Diablo 
Range. In the Diablo Range, open stands of trees are prin- 
cipally coast live oak, California black oak, California blue 
oak, and valley white oak. The herbaceous vegetation is 
similar to that in areas of grassland. These areas are used 
principally for grazing. 

About 20 percent of the survey area is brushland. The 
largest area of brushland is east of Mt. Hamilton, Other 
large areas also occur in the Santa Cruz Mountain area. 
Brushland is closely related to lack of soil moisture and has 
replaced areas of forest or grassland. It consists of shrubs 
that are mainly hard and woody. Among the associated 
plants are manzanita, scrub oak, canyon live oak, Jim- 
brush, birchleaf mountain-mahogany, Christmasberry, 
poison-oak, chamise, and chaparral-pea. Areas of brush- 
land provide an effective watershed cover, but they also 
create a fire hazard. 

About 20 percent of the survey area is woodland. Wood- 
land covers the northern and protected slopes of the 
Santa Cruz Mountains and the Diablo Range. It con- 
sists of various broad-leaved or hardwood trees that form 
fairly dense, closed-canopy stands. Predominant species 
are coast live oak, canyon live oak, California black oak, 
madrone, tanoak, and California laurel. 

Forest land makes up less than 5 percent of the survey 
area. It occurs in small areas of the Santa Cruz Moun- 
tains. Stands of trees contain both redwood and Douglas- 
fir, and each of these species makes up about 20 percent or 
more of the total stand. Tanoak, madrone, and coast live 
oak are also in these stands. There is an undergrowth of 
shrubs such as poison-oak, California blackberry, and Cal- 
ifornia huckleberry, and several species of fern are com- 
monly present. The trees on forest land are young, mainly 
from 40 to 80 years old. They normally range in height 
from 60 to 180 feet, and in diameter from 8 to 36 inches. 
In the past, a few small areas have been used for the pro- 
duction of timber but now are not considered important, 


The remaining 25 percent of the survey area is cultivated 
farmland, which is on the valley floor and adjacent foot- 
hills and terraces. Vegetation before cultivation began con- 
sisted of large, scattered valley white oaks and coast live 
oaks that had an understory of grasses and weeds. A few 


stands of eucalyptus, once planted for windbreaks and 


fast-growin, timber, are at scattered locations on the val- 
ley floor and foothills. 
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Glossary 


Aggregate, soil. Many fine particles held in a single mass or cluster. 
Natural soil aggregates, such as crumbs, blocks, or prisms, are 
called peds. Clods are aggregates produced by tillage or 
logging. 

Allevium. Soil material, such as sand, silt, or clay, that has been 
deposited on land by streams. 

Association, soil. A group of soils geographically 
characteristic repeating pattern. 

Available water holding capacity. The capacity of soils to hold water 
available for use by most plants. It is commonly defined as the 
difference between the amount of soil water at field capacity 
and the amount at wilting point. It is commonly expressed ag 
inches of water ner inch of soil. 

Bedrock. The solid rock that underlies the soil and other unconsoli- 
dated material or that is exposed at the surface. 

Caleareous soil. A soil containing enough calcium carbonate (often 
with magnesium carbonate) te effervesce (fizz) visibly when 
treated with cold, dliute hydrochloric acid. 

Clay. As a soil separate, the mineral soil particles less than 6.602 
millimeter in diameter. As a soil textural class, soil material 
that is 40 percent or more clay, less than 45 percent sand, and 
less than 40 percent silt. 


associated in a 
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Clay film. A thin coating of clay on ‘the surface of a soil aggregate. 
Synonyms: clay coat, clay skin. 

Claypan. A compact, slowly permeable soil horizon that contains 
more clay than the horizon above and below it. A claypan is 
commonly hard when dry and plastic or stiff when wet. 

Colluvium. Soil material, rock fragments, or both, moved by 
ereep, slide, or local wash and deposited at the base of steep 
slopes. 

Consistence, soil. The feel of the soil and the ease with which a 
lump can be crushed by fingers. ‘'erms commonly used to de- 
scribe consistence are— 

Loose.—Noncoherent when dry or moist; does not hold together 
in a mass. 

Friable——When moist, crushes easily under gentle pressure be- 
tween thumb and forefinger and can be pressed together into 
a lump. 

Firm.—wWhen moist, crushes under moderate pressure between 
thumb and forefinger, but resistance is distinctly noticeable. 

Plastic.—When wet, readily deformed by moderate pressure but 
can be pressed into a lump; will form a “wire” when rolled 
between thumb and forefinger. 

Sticky—When wet, adheres to other material, and tends to 
stretch somewhat and pull apart, rather than to pull free 
from other material. 

Hard.—When dry, moderately resistant to pressure; can be 
broken with difficulty between thumb and forefinger. 

Soft.——When dry, breaks into powder or individual grains under 
very slight pressure, : 

Cemented.—Hard and brittle; little affected by moistening. 

Drainage class (natural). Refers ‘to the conditions of frequency 


and duration of periods of saturation or partial saturation 


that existed during the development of the soil, as opposed to 
altered drainage, which is commonly the result of artificial 
drainage or irrigation but may be caused by the sudden deep- 
ening of channels or the blocking of drainage outlets. Seven 
different classes of natural soil drainage are recognized. 

Excessively drained soils are commonly very porous and rapidly 
permeable and have a low water holding capacity. 

Somewhat excessively drained soils are also very permeable and 
are free from mottling throughout their profile. 

Well-drained soils are nearly free from mottling and are com- 
monly of intermediate texture. 

Moderately well drained soils commonly have a slowly permeable 
layer in or immediately beneath the solum. They have uni- 
form color in the A and upper B horizons and have mottl- 
ing in the lower B and the C horizons. 

Somewhat poorly drained soils are wet for significant periods 
but not all the time, and commonly have mottlings below 
6 to 16 inches, in the lower A horizon and in the B and C 
horizons. 

Poorly drained soils are wet for long periods and are light gray 
and generally mottled from the surface downward, although 
mottling may be absent or nearly so in some soils. 

Very poorly drained soils are wet nearly all the time. They have 
a dark-gray or black surface layer and are gray or light 
gray, with or without mottling, in the deeper parts of the 
profile. 

Effective rooting depth. Depth to which a soil is readily penetrated 
by roots and utilized for extraction of water and plant nu- 
‘trients. Limits of depth classes are: 


Depth class Inches 
Very deep.-._-.--_.--------------------- More than 60 
Deep x... .se2se eases eso ae ease 40 to 60 
Moderately deep_.___-------------------- 20 to 40 
Shallow. 22sns es ee ae Se sssesacsa ses 10 to 20 


Less than 10 


Erosion. The wearing away of the land surface by wind (sand- 
blast), running water, and other- geological agents. 

Flood plain. Nearly level land, consisting of stream sediments, that 
borders a stream and is subject to flooding unless protected 
artificially. 

Gleyed soil. A soil in which waterlogging and lack of oxygen have 
caused the material in one or more horizons to be neutral gray 


in color. The term “gleyed” is applied to soil horizons with - 


yellow and gray mottling caused by intermittent waterlogging. 
Gully. A miniature valley with steep sides cut by running water and 
through which water ordinarily runs only after rains. The 
distinction between gully and rill is one of depth. A gully 
generally is an obstacle to farm machinery and is too deep 
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to be obliterated by normal tillage; a rill is of lesser depth 
and can be smoothed over by ordinary tillage. V-shaped gul- 
lies result if the material is more difficult to erode with depth; 
whereas U-shaped gullies result if the lower material is more 
easily eroded than that above it. 

Hardpan. A hardened or cemented soil horizon, or layer. The soil 
material may be sandy or clayey, and it may be cemented by 
iron oxide, silica, calcium carbonate, or other substance. 

Horizon, soil. A layer of soil, approximately parallel to the surface, 
that has distinct characteristics produced by soil-forming 
processes. These are the major horizons: 

O horizon.—The layer of organic matter on the surface of a 
mineral soil. This layer consists of decaying plant residues. 

A horizon—The mineral horizon at the surface or just below 
an O horizon. This horizon is the one in which living 
organisms are most active and therefore is marked by the 
accumulation of humus. The horizon may have lost one or 
more of soluble salts, clay, and sesquioxides (iron and alumi- 
num oxides). 

B horizon.—The mineral horizon below an A horizon. The B 
horizon is in part a layer of change from the overlying A 
to the underlying C horizon. The B horizon also has distine- 
tive characteristics caused (1) by accumulation of clay, 
sesquioxides, humus, or some combination of these; (2) by 
prismatic or blocky structure; (3) by redder or stronger 
colors than the A horizon; or (4) by some combination of 
these. Combined A and B horizons are usually called the 
solum, or true soil. If a soil lacks a B horizon, the A horizon 
alone is the solum. 

C horizon—The weathered rock material immediately beneath 
the solum. In most soils this material is presumed to be 
like that from which the overlying horizons were formed. 
If the material is known to be different from that in the 
solum, 2 Roman numeral precedes the letter C. 

R layer.—Consolidated rock beneath the soil. The rock usually 
underlies a C horizon but may be immediately beneath an 
A or B horizon. 

Montmorillonite. A fine, platy, alumino-silicate clay mineral that 
expands and contracts with the absorption and loss of water. 
It has a high cation-exchange capacity and is plastic and 
sticky when moist. 

Mottling, soil. Irregularly marked with spots of different colors 
that vary in number and size. Mottling in soils usually indi- 
eates poor aeration and lack of drainage. Descriptive terms 
are as follows: Abundance—few, common, and many; size— 
jine, medium, and coarse; and contrast—faint, distinct, and 
prominent. The size measurements are these: fine, less than 
5 millimeters (about 0.2 inch) in diameter along the greatest 
dimension; medium, ranging from 5 millimeters to 15 milli- 
meters (about 0.2 to 0.6 inch) in diameter along the greatest 
dimension; and coarse, more than 15 millimeters (about 0.6 
inch) in diameter along the greatest dimension. 

Organic matter. A general term for plant and animal matter, in 

‘or on the soil, in all stages of decomposition. Readily decom- 

posed organic matter is often distinguished from the more 
stable forms that are past the stage of rapid decomposition. 

Pan. A layer in a soil that is firmly compacted or very rich in clay. 
Frequently the word “pan” is combined with other words 
that more explicity indicate the nature of the layers; for 
example, hardpan, fragipan, claypan, and traffic pan. 

Parent material. Disintegrated and partly weathered rock from 
which soil has formed. 

Ped. An individual natural soil aggregate, such as a crumb, a prism, 
or a block, in contrast to a clod. 

Permeability. The quality of a soil horizon that enables water or 
air to move through it. Terms used to describe permeability 
are as follows: very slow, slow, moderately slow, moderate, 
moderately rapid, rapid, and very rapid, 

Phase, soil. A subdivision of a soil, series, or other unit in the soil 

classification system made because of differences in the soil 

that affect its management but do not affect its classification 
in the natural landscape. A soil type, for example, may he 
divided into phases because of differences in slope, stoniness, 
thickness, or some other characteristic that affects its man- 
agement but not its behavior in the natural landscape. 
value, A numerical means for designating relatively weak 
acidity and alkalinity in soils. A pH value of 7.0 indicates 
precise neutrality; a higher value, alkalinity; and a lower 
value, acidity. 


pH 
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Profile, soil. A vertical section of the soil through all its horizons 
and extending into the parent material. 

Reaction, soil. The degree of acidity or alkalinity of a soil, expressed 
in pH values. A soil that tests to pH 7.0 is precisely neutral in 
reaction because it is neither acid nor alkaline. An acid, or 
“sour,” soil is one that gives an acid reaction; an alkaline soil 
is one that is alkaline in reaction. In words, the degrees of 
acidity or alkalinity are expressed thus: 


pit pH 


Wxtremely acid__._. Below4.5 Mildly alkaline_..___ 74 to 7.8 
Very strongly acid. 4.5t05.0 Moderately alkaline. 7.9 to 84 
Strongly acid__.._ 5.1+05.5 Strongly alkaline_._. 8.5 to 9.0 
Medium acid______ 5.6to6.0 Very strongly alka- 

Slightly acid______ 6.1 to 6.5 NOs. oe cuss 9.1 and 
Neutral ------.-_- 6.6 to 7.3 higher 


Relief. The elevations or inequalities of a land surface, considered 
collectively. : 

Saline soil. A soil that contains soluble salts in amounts that impair 
growth of plants but that does not contain excess exchange- 
able sodium. 

Sand. Individual rock or mineral fragments in soils having diam- 
eters ranging from 0.05 to 2.0 millimeters. Most sand grains 
consist of quartz, but they may be of any mineral composition. 
The textural class name of any soil that contains 85 percent 
or more sand and not more than 10 percent clay. 

Series, soil. A group of soils developed from a particular type of 
parent material and having genetic horizons that, except for 
texture of the surface layer, are similar in differentiating 
characteristics and in arrangement in the profile, 

Silt. Individual mineral particles in a soil that range in diameter 
from the upper limit of clay (0.602 millimeter) to the lower 
limit of very fine sand (0.05 millimeter). Soil of the silt tex- 
tural class is 80 percent or more silt and less than 12 percent 


clay. , 
Slickensides. Polished and grooved surfaces produced by one mass 
sliding past another. In soils, slickensides may occur at the 
bases of slip surfaces on relatively steep slopes and in swelling 
clays, where there is marked change in moisture content. 
Soil. A natural, three-dimensional body on the earth’s surface that 
supports plants and that has properties resulting from the 
integrated effect of climate and living matter acting on earthy 
parent material, as conditioned by relief over periods of time. 
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Soil separates. Mineral particles, less than 2 millimeters in equiv- 
alent diameter and ranging between specified size limits. The 
names and sizes of separates recognized in the United States 
are as follows: Very course sand (2.0 to 1.0 millimeter) ; 
coarse sand (1.0 to 0.5 millimeter) ; medium sand (0.5 to 0.25 
millimeter); fine sand (0.25 to 0.10 millimeter); very jine 
sand (0.10 to 0.05 millimeter) ; silt (0.05 to 0.002 millimeter) ; 
and clay (less than 0.002 millimeter). The separates recognized 
by the International Society of Soil Science are as follows: I 
(2.0 to 6.2 millimeter) ; Ii (6.2 to 6.02 millimeter) ; III (0.02 
to 0.002 millimeter) ; IV (less than 0.002 millimeter). 

Subsoil. Technically, the B horizon; roughly, the part of the solum 
below plow depth. 

Substratum. Technically the part of the soil below the solum. 

Surface soil. The soil ordinarily moved in tillage, or its equivalent 
in uncultivated soil, about 5 to 8 inches in thickness. The 
plowed layer. 

Texture, soil. The relative proportions of sand, silt, and clay parti- 
cles in a mass of soil. The basie textural classes, in order of 
increasing proportion of fine particles, are sand, loamy sand, 
sandy loam, loam, silt loam, silt, sandy clay loam, clay loam, 
siliy clay loam, sandy clay, silty clay, and clay. The sand, 
loamy sand, and sandy loam classes may be further divided 
by specifying “‘coarse,” “fine,” or “very fine.” 

Tilth, soil, The condition of the soil in relation to the growth of 
plants, especially soil structure. Good tilth refers to the friable 
state and is associated with high noncapillary porosity and 
stable, granular structure. A soil in poor tilth is nonfriable, 
hard, nonaggregated, and difficult to till. 

Topsoil. A presumed fertile soil or soil material, or one that re- 
sponds to fertilization, ordinarily rich in organic matter, used 
to topdress roadbanks, lawns, and gardens. 

Type, soil. A subdivision of the soil series that is made on the basis 
of differences in the texture of the surface layer. 

Water table. The highest part of the soil or underlying rock ma- 
terial that is wholly saturated with water. In some places an 
upper, or perched, water table may be separated from a lower 
one by a dry zone. 

Wilting point (or permanent wilting point). The moisture content 
of soil, on an oven-dry basis, at which plants (specifically sun- 
flower) wilt so much that they do not recover when placed 
ina dark, humid atmosphere. 
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Soil Survey of Eastern Santa Clara Area, California 
ERRATUM 


The following symbols are incorrect on some map sheets in the Eastern Santa 


Clara Area Soil Survey: 


Incorrect Symbols Correct to 


Ce Cd 
Ch Cg 
Cg Ch 
Su Sv 
Sv Su 


The above symbols are incorrect on map sheets 9, 10, 15, 17, 21, 27, 28, 33, 
39, 40, 44, 45, 46, and 49, except in the following locations: 


Map sheet 9 - Two small areas of (Cg) surrounding small lake that is 
NW of large reservoir in central part of map. 


Map sheet 45 - Small area of (Ce) located near base of map, dominantly 
between highway 101 and the Southern Pacific Railroad, 
and dissected by Tick Creek. 


Large area of (Ce) located directly east of the town of 
Camadero and dissected by Llagas Creek. 


Map sheet 49 - Small area of (Ce) located at top of map sheet directly 


aa the Southern Pacific Railroad and west of Tick 
reek. 
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NRCS Accessibility Statement 


This document is not accessible by screen-reader software. The Natural 
Resources Conservation Service (NRCS) is committed to making its information 
accessible to all of its customers and employees. If you are experiencing accessibility 
issues and need assistance, please contact our Helpdesk by phone at 
1-800-457-3642 or by e-mail at ServiceDesk-F TC @ftc.usda.gov. For assistance with 
publications that include maps, graphs, or similar forms of information, you may also 
wish to contact our State or local office. You can locate the correct office and phone 
number at http://offices.sc. egov.usda.gov/locator/app. 

The U.S. Department of Agricuiture (USDA) prohibits discrimination in ail its 
programs and activities on the basis of race, color, national origin, age, disability, and 
where applicable, sex, marital status, familial status, parental status, religion, sexual 
orientation, genetic information, political beliefs, reprisal, or because all or a part of an 
individual’s income is derived from any public assistance program. (Not all prohibited 
bases apply to all programs.) Persons with disabilities who require alternative means 
for communication of program information (Braille, iarge print, audiotape, etc.) should 
contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a 
complaint of discrimination write to USDA, Director, Office of Civil Rights, 1400 
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272 
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and 
employer. 
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HOW TO USE THIS SOIL SURVEY 


HIS SOIL SURVEY of San Benito 

County contains information that can 
be applied in managing farms and 
ranches; in selecting sites for roads, 
ponds, buildings, or other structures; and 
in judging tracts of land for agriculture, 
industry, or recreation. 


Locating Soiis 


All of the soils of San Benito County 
are shown on the detailed map at the back 
of this survey. This map consists of many 
sheets that are made from aerial photo- 
graphs. Each sheet is numbered to corre- 
spond with numbers shown on the Index 
to Map Sheets. 

On each sheet of the detailed map, soil 
areas are outlined and are identified by 
symbol, All areas marked with the same 
symbol are the same kind of soil. The 
soil symbol is inside the area if there is 
enough room; otherwise, it is outside and 
a pointer shows where the symbol belongs. 


Finding and Using Information 


The “Guide to Mapping Units” can be 
used to find information in the survey. 
This guide lists all of the soils of the 
county in alphabetic order by map symbol. 
It shows the page where each kind of soil 
is described, and also the page for the 
capability unit, pasture and range site, or 
any other group in which the soi! has been 
placed. 

Individual colored maps showing the 
relative suitability or limitations of soils 
for many specific purposes can be devel- 
oped by using the soil map and informa- 


tion in the text. Interpretations not in- 
cluded in. the text can be developed by 
rouping the soils according to their 
imitations for a particular use. Translu- 
cent material can be used as an -overlay 
over the soil map and colored to show 
soils that have the same limitation. For 
example, soils that have a slight limitation 
for a given use can be colored green, those 
with a moderate limitation can be colored 
yellow, and those with a severe limitation 
can be colored red. 

Farmers and those who work with 
farmers can learn about use and manage- 
ment of the soils in the soil descriptions 
and in the discussions of the capability 
units and pasture and range sites. 

Ranchers and others interested in pas- 
ture and range can find under “Manage- 
ment of Pasture and Range” groupings of 
the soils according to their suitability for 
pasture and range, and also.the plants that 
grow on each site. 

Engineers and builders will find under 
“Engineering Uses of the Soils” tables 
that give engineering properties of the 
soils in the county and that name soil 
features that affect engineering practices 
and structures. 

Scientists and others can read about 
how the soils were formed and how they 
are classified in the section “Formation 
and Classification of Soils.” 

Newcomers in San Benito County may 
be especially interested in the section 
“General Soil Map,” where broad patterns 
of soils are described. They may also be 
interested in the section “General Nature 
of the County,” which gives additional 
information about the county. 


Cover picture.—Dryland pasture on Conejo clay loam, 2 to 9 


percent slopes. 


8.8, GOVERNMENT PRINTING OFFICE: ieee 


For sale by the Superintendent of Documents, U.S. Government Printing Offies 
Washingten, D.C. 20402 


General soil map.____.---_---_-________-_.___- 
Soils of the terraces, alluvial fans, and flood 
DUNNE... oka cbecebeeueee ess eter et ey 

1. Sorrento-Yolo-Mocho association... ____ 

2. Clear Lake-Pacheco-Willows association _ 

3. Edenvale-Conejo association._.________ 

4. Panoche-Los Banos-Panhill association __ 

5. Rincon-Antioch-Cropley association____ 

Soils of the uplands_.___.....-._.22-2--2-_-- 
6. Diablo-Soper association___.__.__.___- 


7. San Benito-Gazos-Linne association_____ 

8. Kettleman-Nacimiento-Linne association. 

9. Sheridan-Cieneba-Auberry association __ 

10. Vallecitos-Gaviota-Cibo association. ____ 

11. Igneous rock land-Henneke association__ 
How this survey was made___._____.__________- 
Descriptions of the soils_____..__._.___.___.__- 
Antioch series____.-_------- 222-22 --- LL eee 
Arguello series_....-.-.------..-.---.-.-_--- 
Arnold series. .-...-__- ssa lout st oaatu ee 
Auberry series2 22622656. 4a-l eco tes lectl, 
Badland 
Botella. series. oa oo2c te oso lese- eset Sce 
Cibo series_....-------------- euwioteaee eos 


COne)0 SOMOS 2 a on eee tess deca ea oe 
Corralitos series....._-_-_-.-....----__-____- 
Cotati series_..._-_._.-------- 2-22. 
Cropley series. —2.255.20 24 cosh deaeeec dena 
Diablo series..-.-_-_-_---.----- 2-2 lle 


Gaviota series.__-_-.------- eee 
Gazos series...-..--_------- eee 


Igneous rock land.--.-.-----.-.--------2_-- 
Kettleman series__.-...-.-.- 2-2-2 - ee _e 
Landslides. __--.-_-.-----_-2--2 2-22-28. 
Laniger series......-..-------------------_- 
Linne series. _.-___---------.-2-2-2 Le. 
Todo :series2.' 2.20225 222c5 ces oc eet 


Los Gatos series_._____---_-- 22-2 eee 
Metz series....-...--_----_-.-._-_--.------- 
Metz series, wet variant.____._..._.________- 
Mine pits and dumps__-----._....--__-_-___- 
Mocho series__.______..--_-.-..----.---2_-- 


Contents 
Page Descriptions of the soils—Continued 
Panhill series.__......_._______---2-2 22-2 Le 


Pleasanton series___..-.__-_-_----_____------ 
Reiff series_.....___--___-.--------__-_ eee 


San Benito series_..---...__-------.--------- 
Sandy alluvial land_.--.-...._.-----__-.----- 
Santa Lucia series_._.-._......---_.-__--.--- 
Sedimentary rock land_.._-.-.----..__------- 
Shedd series_____-_---_--------------------- 
Sheridan series______.---_._-------_--__----- 
Soper series__.----------------------------- 
Sorrento series_.._.-----._-__--------------.- 
Sween series_____..+--.------------_--_--_-- 
Terrace escarpmenté@....-.-.-..-------------- 
10 Vallecitos s6ne6.- i 2005 sccc es eccacaceecenec 
il Willows seres. 0605 s82Sceccon bodes cout eeee 
12 Nolo sees 225 Ste ek a tea 
12 Use and management of the soils._.__________-- 

Corepaty groups of soils___._.----.--------- 
13 Land resource areas_.__-.----..--------- 
14 Management by capability units_...._.__- 
14 Estimated yields and soil management practices 
15 Storie index rating.....-__..-.---_..-------- 


OONOOUTPRPRRWWWHNNNNND 


16 Management of pasture and range_____------- 
16 Pasture and range sites. _._..-.._.--__----- 
17 Engineering usts of the soils.__-.---...-------- 
18 ngineering classification systems. _____----- 
19 Estimated engineering properties of soils_____ 
20 Engineering interpretations of soils._______-- 
es Engineering test data_..-__.----_.---------- 
93 Formation and classification of soils_______------ 
24 Factors of soil formation. _-....--.-....------ 
24 Parent material.____.-...-.-.-.-.-.------- 
25 Climate__._- ne ee ee ae ee 
26 Lavilie-OnganisMms. societal esau he wed es 
6 PRCUOE ack ad ontemene ree eal ee ee Sue 
27 IMO: 02 oS eeh sl ooo cte tse toe cee etn ed 
27 Morphology. ----- near re eae ere 
28 Classification of soils. ___...-_..------------- 
99 General nature of the county_.__--_..._-_------ 
29 Settlement and population__._.__.-_._- .---- 
30 Industry and transportation._....-....-.----- 
31 Water supply___------.--------------------- 
31 Apncultare._. cc. oss lssee accede scene aud 
39 AM OLG oes eS aS Soh eee Se the 
39 Effect of terrain on climate._._--..--------- 
33 Literature cited_________.--.-------__._------- 
34. Glossary: 222 .22522-2 ces ceeesheecuesel ets 
35 Guide to mapping units_____.-..._____- 


I 


Issued November 1969 


110 


SOIL SURVEY OF SAN BENITO COUNTY, CALIFORNIA 


BY DAN ISGRIG, SOIL SCIENTIST, SOIL CONSERVATION SERVICE 


FIELDWORK BY DAN ISGRIG, VERNON S. WEBB, JOHN 0. BORGEN, AND THEODORE W. ANDERSON, SOIL SCIENTISTS, 
SOIL CONSERVATION SERVICE 


UNITED STATES DEPARTMENT OF AGRICULTURE AND UNIVERSITY OF CALIFORNIA AGRICULTURAL EXPERIMENT 
STATION 


AN BENITO COUNTY, near the coast of California 
(fig. 1), has a total land area of 1,396 square miles, or 
893,440 acres. The county includes the southern end of 
the Santa Clara Valley, the eastern slopes of the Gabilan 
Range, and the western slopes of the Diablo Range. The 
county lies about 85 miles southeast of San Francisco and 
25 miles inland from Monterey Bay. Hollister, in the north- 
central part of the county, is the largest town and the 
county seat. 
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Figure 1.—Location of San Benito County in California. 


The county is in the California Coast Range section of 
the Pacific Border physiographic province. It has a Medi- 
terranean climate, and an average annual rainfall that 
ranges from 20 inches or more in the northern part to 12 
inches or less along the southwestern border. Relief is 
characterized by mountains and valleys. Elevations range 
from 120 to more than 5,000 feet above sea level. The high- 
est point in the county, 5,248 feet, is on San Benito 
Mountain. 

Farming is the main source of Income in San Benito 
County. The principal crops are fruits and nuts, vege- 
tables and other row crops, and small grains. The rais- 
ing of livestock, mainly beef cattle and sheep, is also 
important. Lack of water is the main factor limitin, 
production in this county. Where water is available, irri- 
gated fields are intensively cropped. Ponds and reservoirs 
are used for watering livestock on range and pasture. 

Most of the cropland in the county consists of well- 
drained to poorly drained loamy and clayey soils that 
are on flood plains, on fans, on terraces, and in basins. 
Much of the pasture and rangeland also consists of 
loamy and clayey soils, but these soils are on uplands 
and are strongly sloping to steep. 


General Soil Map 


The general soil map at the back of this survey shows, 
in color, the soil associations in San Benito County. A 
soil association is a landscape that has a distinctive pro- 
portional pattern of soils. It normally consists of one or 
more major soils and at least one minor soil, and it is 
named for the major soils. The soils in one association 
may occur in another, but in a different pattern. 

A map showing soil associations is useful to people 
who want a general idea of the soils in a county, who 
want to compare different parts of a county, or who 
want to know the location of large tracts that are suit- 
able for a certain kind of farming or other land use. Such 
a map is not suitable for planning the management of a 
farm or field, because the soils in any one association 
ordinarily differ in slope, depth, stoniness, drainage, and 
other characteristics that affect management. 
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The eleven soil associations in San Benito County are 
described on the following pages. More detailed informa- 
tion about the individual soils in each association can be 
obtained from the detailed soil map and the section 
“Descriptions of the Soils.” 


Soils of the Terraces, Alluvial Fans, 
and Flood Plains 


The soils of the terraces are nearly level to steep, and 
the soils of the alluvial fans and flood plains are nearly 
level to moderately sloping. These soils formed in allu- 
vium that was derived from sedimentary rocks and basic 
and acid igneous rocks. The soils in most areas are used 
for cultivated crops. Annual grasses, forbs, and some scat- 
tered oaks grow i uncultivated areas. Elevation ranges 
from 180 to 2,000 feet. The annual rainfall ranges from 
6 to 20 inches and increases with elevation. The soils of 
this group occupy about 15 percent of the county and 
include most of the farmland. They lie in the San Benito, 
Santa Clara, Dry Lake, Topo, Quien Sabe, Bitterwater, 
and Panoche Valleys. Five soil associations make up this 
group. 


1. Sorrento-Yolo-Mocho association 


Nearly level to sloping, well-drained, medium-textured 
soils on flood plains and alluvial fans 


This association consists of nearly level to sloping soils 
that formed in very deep alluvium derived from sedi- 
mentary rocks. The main areas are in San Benito, Santa 
Clara, Topo, Dry Lake, and Bitterwater Valleys. The 
plant cover consists of annual grasses, forbs, and some 
scattered oaks. The annual rainfall is 12 to 20 inches, the 
mean annual temperature is 59° to 64° F., and elevation 
ranges from 140 to 1,400 feet. The frost-free season is 
about 260 to 275 days. This association occupies about 6 
percent of the county. 

The Sorrento soils make up about 45 percent of the 
association; Yolo soils, about 20 percent; and Mocho 
soils, about 15 percent. The remaining 20 percent con- 
sists of Docas and Metz soils, Riverwash, Sandy alluvial 
land, and Terrace escarpments. 

The dominant Sorrento, Yolo, and Mocho soils are very 
deep and well drained. The Sorrento soils have a grayish- 
brown silt loam surface layer underlain by light brown- 
ish-gray, calcareous silt loam. The Yolo soils have a 
brown to grayish-brown loam surface layer over pale- 
brown loam. The Mocho soils have a surface layer of 
grayish-brown loam that is underlain by light brownish- 
gray loam to fine sandy loam. 

Tn this association are some of the most productive soils 
in the county. The soils are used for irrigated fruits and 
nuts, row and field crops, alfalfa, and pasture. They are 
used for small grain and pasture when dryfarmed. Except 
on streambanks, the soils are subject to little or no erosion. 
A few pheasant and quail live on this association. 


2, Clear Lake-Pacheco-Willows association 


Nearly level and gently sloping, poorly drained and some- 
what poorly dramed, fine- and medium-textured soils on 
floed plains and in basins 


This association consists of nearly level and gently slop- 
ing soils that formed in alluvium derived from sedimen- 


tary rocks. The main area extends southeastward from 
the Santa Clara County line to a point just north of 
Hollister. The plant cover consists of annual grasses, 
forbs, and salt-tolerant plants. The annual rainfall is 
about 20 inches, the mean annual temperature is 60° F., 
and elevation ranges from 130 to 400 feet. The frost-free 
season is about 250 to 260 days. This asseciation occupies 
about 3 percent of the county. 

The Clear Lake soils make up about 40 percent of the 
association; Pacheco soils, about 25 percent; and Willows 
soils, about 20 percent. The remaining 15 percent consists 
of Metz, Rincon, and Cropley soils and Riverwash. 

The Clear Lake soiis consist of poorly drained, very 
dark gray clays underlain by dark-gray clay over gray 
clay. These soils are in basins. The Pacheco soils are on 
flood piains and are somewhat poorly drained to poorly 
drained. They have a dark-gray silt loam surface layer and 
a grayish-brown clay loam subsoil. The Willows soils occur 
in basins and are poorly drained and saline-alkali. They 
have a grayish-brown clay surface jayer underlain by 
light yellowish-brown clay. 

The soils of this association are intensively cultivated to 
row and field crops, alfalfa, and small grains. Fruits and 
nuts are grown in areas that have been drained. Drainage 
is needed in most areas, and reclamation is needed in 
areas affected by salts and alkali. A limited number of 
pheasants, quail, and ducks inhabit this association. 


8. Edenvale-Conejo association 


Nearly level to sloping, somewhat poorly drained to well- 
drained, fine- and moderately fine-textured. soils in basins 
and on their rims 


This association consists of very deep, nearly level to 
sloping soils that formed in alluvium. The alluvium was 
derived from rhyolite, andesite, basalt, and serpentine of 
the surrounding hills. This association occurs only in a 
small area in Quien Sabe Valley. The plant cover is 
annual grasses and forbs and scattered oaks. The annual 
rainfall is 14 to 18 inches, the mean annual temperature 
is about 60° F., and elevations range from 1,200 to 2,000 
feet. The frost-free season is 250 to 260 days. This asso- 
ciation occupies about 1 percent of the county. 

The Edenvale soils make up about 55 percent of the 
association, and the Conejo soils make up 40 percent. The 
remaining 5 percent consists of Cibo soils, which are on 
hills surrounding the Edenvale and Conejo soils. 

The Edenvale soils are somewhat poorly drained and 
are affected by salts and alkali in some areas. These soils 
are very dark gray clay throughout the profile. Conejo 
soils are well drained and have a very dark gray clay 
loam surface layer underlain by dark grayish-brown clay 
loam. 

The small supply of irrigation water limits use of the 
soils in this association to mainly dryland grain and pas- 
ture. Drainage is also a problem in some areas. Because 
the proportion of magnesium to calcium is high in the 
Edenvale soils, they may be less fertile than the Conejo 
soils. A few pheasants and ducks inhabit this association. 


4. Panoche-Los Banos-Panhill association 


Nearly level to steep, well-drained, mediwm- and mod- 
erutely fine-textured sotis on aliwvial fans and. terraces 


This association consists of nearly level to sloping soils 
on alluvial fans and nearly level to steep soils on high 
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terraces. The alluvium of the fans was derived from sedi- 
mentary rock of the surrounding hilly to steep uplands. 
The alluvium of the terraces was derived from mixed 
sources and is older and more gravelly than that of the 
fans. The terraces are strongly esectea and have nearly 
level tops and undulating to steep side slopes. The vege- 
tative cover of this association consists of annual grasses 
and forbs. The annual rainfall ranges from 6 to 12 inches, 
and elevation ranges from 1,200 to 2,000 feet. The mean 
annual temperature is 62° to 63° F., and the frost-free 
season is about 260 to 265 days. This association occupies 
ue 3 percent of the county and occurs in Panoche 
alley. 

The Panoche soils make up 55 percent of this associa- 
tion; Los Banos soils, 25 percent; Panhill soils, 15 per- 
cent; and minor soils, the rest. The main minor soils are 
the Docas and Kettleman. 

The Panoche soils are very deep and well drained and 
consist of pale-brown, calcareous loam. The Los Banos 
soils have a brown clay loam surface layer and a reddish- 
brown clay subsoil. They are moderately deep over a 
semiconsolidated substratum that limits the penetration 
of roots and water. Panhill soils have a profile consisting 
of very deep, light yellowish-brown loam. These soils are 
neutral in the surface layer but become calcareous with 
depth. The content of clay is slightly less in the surface 
layer than in the subsoil. 

The soils of this association are used for annual-grass 
pasture and for irrigated cotton, alfalfa, safflower, wheat, 
and barley. Water for irrigation, however, is available 
only in parts of this association. Because areas in pasture 
have been overgrazed, the sloping soils are eroded. Los 
Banos soils are rilled and grullied and have other bare 
areas. Gullying and erosion of streambanks are a serious 
hazard along the drainageways and streams in this asso- 
ciation, Some deer, quail, and pheasants live in areas 
where water is available. 


5. Rincon-Antioch-Cropley association 


Nearly level to strongly sloping, well-drained and mod- 
erately well drained, mediwm- to fine-textured soils on 
terraces und alluvial fans 


This association consists of nearly level to strongly 
sloping soils on fans and terraces. It occupies a broad 
area of soils that are nearly level as they grade toward 
the valley floor but that are strongly sloping as they 
break sharply near the drainageways. The area extends 
from the Santa Clara County line southward along Santa 
Ana and Tres Pinos Creeks to Cottonwood School. The 
plant cover in uncultivated areas consists of annual 
grasses, forbs, and scattered oaks. The climate is semiarid ; 
the annual rainfall is 12 to 16 inches. The mean annual 
temperature is 59° to 62° F., and the frost-free season is 
about 260 days. Elevation ranges from 130 to 1,500 feet. 
This association occupies about 2 percent of the county. 

Rincon soils make up about 55 percent of this associa- 
tion; Antioch soils, about 25 percent; and Cropley soils, 
about 15 percent. The remaining 5 percent consists of 
Clear Lake, Pleasanton, and Sorrento soils. 

The Rincon soils are very deep and well drained. They 
have a dark grayish-brown silty clay loam surface layer 
and a brown clay subsoil underlain by a light yellowish- 
brown clay Joam substratum. The Antioch soils are mod- 


erately well drained and have a grayish-brown to gray, 
acid loam surface layer that extends to a depth of less 
than 20 inches and is underlain by a brown, slightly acid 
to alkaline, dense clay subsoil. The subsoil grades to a 
light yellowish-brown loam substratum. Permeability is 
very slow, and penetration of roots is limited. The Crop- 
ley soils are very deep and well drained. They have a clay 
texture to a depth of about 42 inches. They have a very 
dark gray surface layer that grades to a grayish-brown 
substratum. Cropley soils crack deeply as they dry out. 

The soils of this association are used for fruits, nuts, 
alfalfa, row and field crops, and annual-grass pasture. 
Grain is grown both with and without irrigation. Erosion 
is a problem on the more sloping soils. In some places the 
irrigation water is of poor quality because the content of 
boron is high. 


Soils of the Uplands 


The soils of the uplands are strongly sloping to very 
steep. They are underlain by granitic, basic igneous, 
ultrabasic, and sedimentary rocks. Granitic rocks occur 
mainly along the Monterey County line in the southwest- 
ern part of the county; basic rocks are present throughout 
the eastern half; ultrabasic rocks occur in the southern 
part; and sedimentary rocks are in the central and eastern 
parts. The soils of the uplands occupy parts of the 
Gabilan and Diablo Ranges. These ranges have a north- 
western trend parallel to the underlying bedrock. Annual 
rainfall ranges from about 8 to 30 inches, and elevation 
ranges from 200 to more than 5,000 feet. The soils of the 
uplands occupy about 85 percent of the county. They 
make up six soil associations. 


6. Diablo-Soper association 


Strongly sloping to very steep, well-drained, fine- and 
moderately coarse-textured soils formed over sandstone 
and shale or weakly cemented sand and gravel 


This association consists of strongly sloping to very 
steep soils on uplands. These soils are underlain by weak- 
ly consolidated sediments of soft interbedded sandstone, 
conglomerate, and clay shale at a depth of 36 to 60 inches 
or more. This association occurs west and northeast of 
San Juan Bautista. Annual grasses and forbs along with 
scattered oaks and brush grow in most areas. Rainfall is 
12 to 20 inches, and elevation ranges from 200 to 2,000 
feet. The mean annual temperature is about 68° F., and 
the frost-free season is 250 to 260 days. This association 
occupies 3 percent of the county. 

Diablo soils make up about 75 percent of this associa- 
tion, and Soper soils make up 20 percent. The Arnold 
and Cotati soils are minor soils and make up the remain- 
ing 5 percent. The Arnold soils are undulating to hilly 
and occur on old sand dunes, and the Cotati soils are on 
terraces along the foothills. 

The Diablo and Soper soils are rolling to very steep 
and occur mainly on the smoothly rounded hills. Diablo 
soils are very deep over clay shale. They are well drained 
and have a very dark gray clay surface layer over a dark 
grayish-brown to pale-olive clay substratum. The Soper 
soils are deep and well drained. They have a dark gray- 
ish-brown sandy loam surface layer, 1 brown sandy clay 


4 SOIL SURVEY 


loam subsoil, and a stratified substratum over semiconsoli- 
dated sand and fine gravel. 

The soils of this association are used for grain, annual- 
grass pasture and for range, watersheds, and some com- 
munity developments. Dense stands of eucalyptus trees 
have been planted on some of the soils. The hazard of 
erosion is severe, particularly on the Arnold, Soper, and 
Cotati soils. Many landslides occur on the Diablo soils, 
which are underlain by soft sediments. A few deer live in 
this association. 


7. San Benito-Gazos-Linne association 


Rolling to very steep, well-drained and somewhat exces- 
sively drained, moderately fine-teatured soils formed over 
sandstone and shale 


This association consists of rolling to very steep soils 
on hilly to mountainous uplands. At a depth of more than 
20 inches, these soils are underlain by soft sediments, 
sandstone, shale, conglomerate, and mudstone. This asso- 
ciation. is the largest one in the county. It takes in the 
foothills of the Diablo and Gabilan Ranges and the hills 
and low mountains in the central and southwestern parts 
of the county. The annual precipitation ranges from 10 to 
20 inches, and elevation ranges from 400 to 3,800 feet. The 
mean annual temperature is 60° to 62° F., and the frost- 
free season is about 260 days. This association makes up 
39 percent of the county. 

San Benito soils make up about 65 percent of the asso- 
ciation; Gazos soils, 20 percent; Linne soils, 10 percent; 
and minor soils the remaining 5 percent. The minor soils 
are in the Sorrento, Diablo, Pinnacles, and Gaviota series. 

San Benito soils are strongly sloping to steep and lie 
on hills and low mountains that extend southward from 
the San Juan and Hollister Valleys to Bitterwater and 
Hernandez Valleys. These soils have a dark grayish- 
brown clay loam surface layer underlain by a layer of 
light yellowish-brown clay loam that, in turn, is under- 
lain by calcareous sandy shale. The Gazos soils are rolling 
to very steep and occur in the mountains southeast of 
Hernandez and Bitterwater Valleys. These soils have a 
surface layer of grayish-brown clay loam that grades to 
brown shaly clay loam, which overlies sandstone. The 
Linne soils are rolling to steep and occupy hills along the 
west side of Topo Valley. They have a gray clay loam 
surface layer that is underlain by light brownish-gray 
clay loam, which overlies calcareous shale. 

The soils of this association are moderately to severely 
eroded and are used for small grain, annual-grass pasture 
and range, wildlife, watersheds, and recreation. Over- 
grazing has depleted the vegetation, and erosion is com- 
mon. Eroded materials have been deposited in the small 
valleys and in reservoirs. Landslides are common through- 
out this association. 


8 Kettleman-Nacimiento-Linne association 
Strongly sloping to very steep, well-drained, medium- to 
moderately fine-textured soils formed over sandstone and 
shale 

This association is made up of strongly sloping to very 
steep soils on hilly to mountainous uplands in the south- 
eastern corner of the county (fig. 2). These soils are 
underlain by calcareous sandstone and shale at a depth 
of 20 to 60 inches or more. Annual grasses, forbs, an 


scattered oak trees grow in most places, but some areas 
are covered with brush. The annual rainfall is 8 to 16 
inches, and elevation ranges from 700 to 3,000 feet. This 
association occupies about 12 percent of the county. The 
mean annual temperature is 60 to 62° F., and the frost- 
free season is 260 to 270 days. 

Kettleman soils make up 50 percent of this association; 
Nacimiento soils, 30 percent; and Linne soils, 15 percent. 
The remaining 5 percent consists of many steep areas of 
Sedimentary rock land, large areas of Badland along 
Silver Creek, and soils formed in alluvium in small val- 
leys and along drainageways. 

The Kettleman, Nacimiento, and Linne soils are well 
drained, moderately deep to deep, and calcareous through- 
out. The Kettleman soils have a pale-brown loam surface 
layer over light yellowish-brown loam. These soils are 
underlain by calcareous soft sandstone and shale. The 
Nacimiento soils have a brown clay loam surface layer. 
The next layers are pale-brown and light yellowish- 
brown clay loam and are underlain by calcareous sand- 
stone and shale. The Linne soils have a gray clay loam 
surface layer underlain by light brownish-gray clay loam 
over calcareous soft sandstone and shale. 

The soils of this association are used for dryland grain, 
pasture and range, and for watersheds. The growth of 
grasses is limited by the low rainfall. Stands are com- 
monly thin and are interspersed with many bare spots. 
Overgrazing further depletes the cover and results in 
sheet, rill, and gully erosion. The hazard of erosion is 
severe in most areas, particularly on the steep slopes, 


§. Sheridan-Cieneba-Auberry association 


Strongly sloping to very steep, well-drained to excessively 
drained, moderately coarse-texatured soils formed over 
granite 


This association consists of strongly sloping to very 
steep soils on hilly to mountainous uplands along the 
western side of the county from Fremont Peak to Topo 
Valley. These soils are shallow to very deep over strongly 
weathered granitic bedrock. The plant cover consists of 
annual grasses, forbs, and scattered Digger pines, Coulter 
pines, and oaks. The soils that are shallow over bedrock 
are typically covered with open to thick stands of brush. 
The annual rainfall ranges from 14 to 30 inches, and 
elevation ranges from 1,000 to 3,800 feet. The mean an- 
nual temperature is 56 to 60° F., and the frost-free season 
is 240 to 250 days. The association occupies about 11 per- 
cent of the county. 

The Sheridan soils make wp about 70 percent of the 
association ; Cieneba soils, 15 percent; and Auberry soils, 
10 percent. The remaining 5 percent consists of Igneous 
rock land, small areas of limestone and marble, and of 
San Benito and Hanford soils. 

The Sheridan soils have a surface layer of dark gray- 
ish-brown coarse sandy loam that is underlain by dark 
grayish-brown to brown coarse sandy loam. The Cieneba 
soils have a pale-brown gravelly sandy loam surface Jayer 
that overlies strongly weathered granite at a depth of 18 
inches or Jess. The Auberry soils have a dark grayish- 
brown fine sandy loam surface layer over a strong-brown 
coarse sandy clay loam subsoil. Weathered granite is at a 
depth of 24 to more than 60 inches. This granite is strongly 
weathered and is slowly permeable to water. It limits the 
growth of roots. 
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This association is used for pasture, range, watersheds, 
wildlife, and recreation. North of McPhails Peak, forage 
plants grow well and there are small areas of pine. Else- 
where in this association forage plants are not well 
adapted. The hazard of erosion 1s moderate to severe on 
the soils of this association. Overgrazing and wildfires 
have resulted in sheet and gully erosion, and large 
amounts of sediments are deposited on the lowlands. 
Wildlife consists mainly of deer, rabbits, and quail, and 
there are some dove and wild pigeon. 


10. Vallecitos-Gaviota-Cibo association 


Strongly sloping to very steep, well-drained and some- 
what excessively drained, medium- and fine-textured 
soils formed over sandstone, shale, or basic igneous rocks 


This association is made up of strongly sloping to very 
steep soils on hilly to mountainous uplands. It les in the 
northeastern part of the county and extends from the 
Santa Clara County line south to Panoche Valley. Many 
rocky mountain peaks occur in the northern part of this 
association around Quien Sabe Valley. The soils of this 
association are underlain by basic igneous rocks, meta- 
morphosed sandstone and shale, and sandstone at a depth 
of 8 to 40 inches. Growing in most areas are annual 
grasses and forbs and scattered stands of oaks and Digger 


Figure 2.—The Kettleman-Nacimiento-Linne association in the Cedar Flat area in the hills to the east of Vallecitos Valley. 


pines. Oaks grow in thick stands on a few north-facin; 
slopes, and scattered oaks and brush grow on erode 
rocky slopes and in areas of rock land. Annual rainfall 
is 14 to 20 inches, and elevation ranges from 1,000 to 
4,000 feet. The mean annual temperature is 60 to 62° F., 
and the frost-free season is 240 to 280 days. This associa- 
tion occupies about 17 percent of the county. 

Vallecitos soils make up about 50 percent of the asso- 
ciation; Gaviota soils, 830 percent; and Cibo soils, 15 per- 
cent. Climara and Montara soils are minor soils and make 
up the remaining 5 percent. 

In this association the soils are well drained and some- 
what excessively drained. The Vallecitos soils have a 
brown loam surface layer over a reddish-brown gravelly 
clay subsoil. They are underlain by metamorphosed sand- 
stone and shale at a depth of 12 to 36 inches. The Gaviota 
soils have a pale-brown granular loam surface layer un- 
derlain by sandstone at a depth of 8 to 20 inches. The 
Cibo soils have a surface layer of dark-brown stony or 
rocky clay underlain by andesite, rhyolite, and basalt at 
a depth of 18 to 40 inches. 

The soils of this association are used for range, water- 
sheds, wildlife, and recreation. Where the range is prop- 
erly grazed, forage plants grow well. Small rills and 
gullies have formed in overgrazed areas where the stand 
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of grass is thin. The soils in most of the association are 
underlain by hard rock, and the damage from severe 
erosion is difficult to overcome. Species of wildlife include 
deer, rabbits, quail, and some dove and wild pigeon. 


li. Igneous rock land-Henneke association 


Igneous rock land and shaliow, medium-textured soils 
formed over igneous rock 


This association is made up of moderately steep to very 
steep soils on hilly to mountainous uplands. It occupies 
three areas in the southern part of the county. In these 
areas large intrusions of ultrabasic rock are at a depth of 
9 to 20 inches. Also, basic and ultrabasic rock crop out 
in some areas. Most of this association is bare or is 
covered with brush and thin scattered stands of Digger 
and Coulter pines, Annual rainfall ranges from 14 to 20 
inches, the mean annual temperature is about 60° F., and 
the frost-free season is about 250 days. Elevation ranges 
from 2,500 to more than 5,000 feet. San Benito Mountain, 
elevation 5,248 feet, is the highest point in the county. 
This association occupies 3 percent of the county. 

Igneous rock land makes up about 55 percent of this 
association, and Henneke soils make up 40 percent. The 
remaining 5 percent consists chiefly of Montara soils. 

Tgneous rock Jand consists mostly of serpentine and 
some basalt. The Henneke soils are well drained to some- 
what excessively drained. They have a brown fine grav- 
elly loam surface layer and a reddish-brown very gravelly 
clay loam subsoil that overlies serpentine bedrock. 

The soils of this association are used for watersheds 
and recreation. They have very low fertility, are subject 
to severe erosion, and require protection from grazing and 
wildfires. Large amounts of sediments eroded from these 
soils are deposited downstream. 


How This Survey Was Made 


Soil scientists made this survey to learn what kinds of 
soils are in San Benito County, where they are located, 
and how they can be used. 

They went into the county knowing they likely would 
find many soils they had already seen, and perhaps some 
they had not. As they traveled over the county, they ob- 
served steepness, length, and shape of slopes; size and 
speed of streams; kinds of native plants or crops; kinds 
of rock; and many facts about the soils. They dug many 
holes to expose soil profiles. A profile is the sequence of 
natural layers, or horizons in a soil; it extends from the 
surface down into the parent material that has not been 
changed much by leaching or by roots of plants. 

The soil scientists made comparisons among the pro- 
files they studied, and they compared these profiles with 
those in counties nearby and in places more distant. They 
classified and named the soils according to nationwide, 
uniform procedures, To use this survey, it is necessary to 
know the kinds of groupings most used in a local soil 
classification. 

Soils that have profiles almost alike make up a soil 
series. Except for different texture in the surface layer, 
all the soils of one series have major horizons that are 
similar in thickness, arrangement, and other important 
characteristics. Each soil series is named for a town or 
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other geographic feature near the place where a soil of 
that series was first observed and mapped. Cibo and San 
Benito, for example, are the names of two soil series, All 
the soils in the United States having the same series name 
are essentially alike in those characteristics that go with 
their behavior in the natural, untouched landscape. Soils 
of one series can differ somewhat in texture of the surface 
soil and in slope, stoniness, or some other characteristic 
that affects use of the soils by man. 

Many soil series contain soils that differ in texture of 
their surface layer. According to such differences in tex- 
ture, separations called soil types are made. Within a 
series, all the soils having a surface layer of the same 
texture belong to one soil type. Docas silt loam and Docas 
clay loam are two soil types in the Docas series. The 
difference in texture of their surface layers is apparent 
from their names. 

Some types vary so much in slope, degree of erosion, 
number and size of stones, or some other feature affecting 
their use, that practical suggestions about their manage- 
ment could not be made if they were shown on the soil 
map as one unit. Such soil types are divided into phases. 
The name of a soil phase indicates a feature that affects 
management. For example, Diablo clay, 9 to 15 percent 
slopes, is one of several phases of Diablo clay, a soil type 
that ranges from strongly sloping to very steep. 

After a guide for classifying and naming the soils had 
been worked out, the soil scientists drew the boundaries of 
the individual soils on aerial photographs. These photo- 
graphs show woodlands, buildings, field borders, trees, 
and other details that greatly help in drawing boundaries 
accurately. The soil map in the back of this survey was 
prepared from the aerial photographs. 

The areas shown on a soil map are called mapping 
units. On most maps detailed enough to be useful in plan- 
ning management of farms and fields, a mapping unit is 
nearly equivalent to a soil type or a phase of a soil type. 
It is not exactly equivalent, because it is not practical to 
show on such a map all the small, scattered bits of soil 
of some other kind that have been seen within an area 
that is dominantly of a recognized soil type or soil phase. 

In preparing some detailed maps the soil scientists have 
a problem of delineating areas where different kinds of 
soils are so intermingled and so small in size that it is 
not practical to show them separately on the map. There- 
fore, they show this mixture of soils as one mapping unit 
and call it a soil complex. Ordinarily, a soil complex is 
named for the major kinds of soil in it, for example, 
Linne-Shedd complex, 15 to 30 percent slopes, eroded. 
Most surveys include areas where the soil material is so 
rocky, shallow, or so frequently worked by wind and 
water that it cannot be classified by soil series. These 
areas are Shown on the map like other mapping units, but 
are given descriptive names, such as Igneous rock land, 
Landslides, or Terrace escarpments, and are called land 
types. 

While a soil survey is in progress, samples of soils are 
taken, as needed, for laboratory measurements and for 
engineering tests. Laboratory data from the same kinds 
of soils in other places are assembled. Data on yields of 
ops under defined practices are assembled from farm 
records and from field or plot experiments on the same 
kinds of soils. Yields under defined management are esti- 
mated for the soils. 
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But only part of a soil survey is done when the soils 
have been named, described, and delineated on the map, 
and the Jaboratory data and yield data have been assem- 
bled. The mass of detailed information then needs to be 
organized in a way that it is readily useful to different 
groups of readers, among them farmers, ranchers, man- 
agers of woodland, engineers, and homeowners. Group- 
ing soils that are similar in suitability for each specified 
use is the method of organization commonly used in the 
soil surveys. On the basis of the yield and practice tables 
and other data, the soil scientists set up trial groups, and 
then test them by further study and by consultation with 
farmers, agronomists, engineers, and others. Then the 
scientists adjust the groups according to the results of 
their studies and consultation. Thus, the groups that are 
finally evolved reflect up-to-date knowledge of the soils 
and their behavior under present methods of use and 
management, 


Descriptions of the Soils 


In this section the soil series and the mapping units in 
each series are described. The description of a soil series 
mentions features that apply to all soils of that series. 


Differences among the soils of one series are pointed out 
in the descriptions of the individual soils or are indicated 
in the soil name. Unless otherwise stated, the profile 
described for the principal mapping unit, or the first 
after the series description, is considered representative 
for all the soils in the series. 

Following the name of each mapping unit in the de- 
scriptions of the soils is a symbol in parentheses. This 
symbol identifies the mapping unit on the detailed soil 
map, which is at the back of the survey. Listed at the 
end of each description is the capability unit and the 
pasture and range site assigned to the mapping unit. 

For more generalized information about soils in ditfer- 
ent parts of the county, the reader can refer to the section 
“General Soil Map.” The approximate acreage and pro- 
portionate extent of the soils are given in table 1, and a 
list of the soils mapped, along with the capability unit 
and pasture and range site of each, is given in the “Guide 
to Mapping Units” at the back of the survey. Definitions 
of many terms used in describing the soils are in the 
Glossary, and some of them are explained in detail in 
the “Soil Survey Manual” (8). 


*Italic numbers in parentheses refer to Literature Cited, p. 109. 


TasLe 1.—Approzimate acreage and proportionate extent of the soils 


Soil Area |Extent 
Acres Percent 

Antioch clay loam, 9 to 15 percent slopes, eroded_ 195 () 
Antioch loam, 0 to 2 percent slopes.._--.------- 1,815 | 0.2 
Antioch loam, 2 to 5 percent slopes.__-..------- 4, 095 .5 
Antioch loam, 5 to 9 percent slopes, eroded_--- -- 430 | () 
Arguello loam, 2 to 9 percent slopes_------~-.-- 220 (*) 
Arguello shaly loam, 9 to 15 percent slopes. ----- 440 () 
Arnold loamy sand, 9 to 15 percent slopes--.----. 260; @) 
Arnold loamy sand, 15 to 30 percent slopes, 1, 650 .2 

eroded in 22 sio Sen cke te one eee See 
Arnold loamy sand, 30 to 50 percent slopes, 

severely eroded.._._-.--------------------- 575 wl 
Auberry fine sandy loam, 15 to 30 percent slopes.; 1, 405 12 
Auberry fine sandy loam, 30 to 75 percent slopes, 

enOded 222s a2 252s en eee se ee SosLe se , 360 .6 
Badland.. = =.=. scceb ci cece ole ds tenons oe 33,820 | 3.8 
Botella loam, 0 to 2 percent slopes. ..--.------- 480 wl 
Botella loam, 2 to 9 percent slopes. ..--_------- 330 | () 
Cibo rocky clay, shallow, 15 to 75 percent slopes, 

eroded:..2 52 es cen ee bone ocean tass 18, 150 2 
Cibo stony clay, 15 to 50 percent slopes, eroded__| 6,775 | 2 


Cieneba gravelly sandy loam, 15 to 75 percent 

slopes, severely eroded 
Cieneba gravelly sandy loam, 30 to 75 percent 

slopes, eroded. 
Clear Lake clay...--.---------------------+-- 
Clear Lake clay, saline_.._.....--------------- 
Clear Lake silty clay loam_._._-.-------------- 
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Climara clay, 9 to 15 percent slopes___--_------ 545 
Climara clay, 15 to 50 percent slopes, eroded.__-_| 5, 605 
Cometa loam, 5 to 15 percent slopes, eroded_-____ 435 () 
Cometa sandy loam, 5 to 15 percent slopes, 

eroded ch..o 5 i eso oe ns aes l ee ete noe 2251 () 
Conejo clay loam, 2 to 9 percent slopes-__~---.- 2, 445 .3 
Corralitos loamy sand, 2 to 9 percent slopes - _-__ 375 | (4) 
Cotati loam, 2 to 9 percent slopes___.-_-_------ 1, 095 at 
Cotati loam, 9 to 15 percent slopes, eroded ---.-_- 695 ol 
Cotati loam, 15 to 30 percent slopes, eroded_---- 565 mel 
Cropley clay, 0 to 2 percent slopes. _--.------_- 640 wl 
Cropley clay, 2 to 9 percent slopes___.-.------- 2, 210 .2 
Cropley silty clay loam, 2 to 9 percent slopes__-__ 725 ol 


See footnote at end of table. 
809-963—69 2 


Soil Arca (Extent 
Acres Percent 

Diablo clay, 9 to 15 percent slopes__._---------- 8, 360 4 
Diablo clay, 15 to 30 percent slopes, eroded - --_-- 13, 915 1.6 
Diablo clay, 30 to 50 percent slopes, eroded_ --_--- 19,805 | 2.2 
Diablo clay, 50 to 75 percent slopes, severely 

eT0ded 2 25252 5252 Pee cosesecccccscccs sleet 1, 975 2 
Diablo-Linne complex, 9 to 15 percent slopes- -_-__- 1, 055 Be 
Diablo-Linne complex, 15 to 30 percent slopes, 

eroded: = kon oStces esses one we cd acts , 740 2 
Diablo-Linne complex, 30 to 50 percent slopes, 

eTodeds2cjeos- 5-2 -_ cascuccalasecececee eee 1 
Docas clay loam, 0 to 2 percent slopes 2 
Doeas clay loam, 2 to 9 percent slopes 2 
Docas silt loam, 0 to 2 percent slopes.....------- al 
Docas silt loam, 2 to 9 percent slopes._....------ 2 
Edenvale clay, 0 to 2 percent slopes___..-------- 4 
Gaviota loam, 15 to 30 percent slopes......------ pur 
Gaviota loam, 15. to 30 percent slopes, eroded_... 820 1 
Gaviota loam, 30 to 50 percent slopes, eroded__._| 8, 665 10 
Gaviota rocky loam, 15 to 50 percent slopes, 

eroded. ete ek eee ut coe eee see ses 30,410; 3.4 
Gazos clay loam, 15 to 30 percent slopes, eroded_.| 4, 035 .5 
Gazos clay loam, 30 to 50 percent slopes, eroded_-| 14, 350 1.6 
Gazos clay loam, 50 to 75 percent slopes, severely 

eroded {-- 2. oo cin oe oe eee ee 4,610 .5 
Gazos silty clay loam, 9 to 15 percent slopes__.-- 290 Q) 
Gullied land...._._..-_----.----------------- 350} (@) 
Hanford coarse sandy loam, 0 to 2 percent slopes._| 1, 340 
Hanford coarse sandy loam, 2 to 9 percent slopes..} 3, 005 
Hanford loam, 0 to 2 percent slopes___--..-..--- 355 @ 
Hanford loam, 2 to 9 percent slopes......_..._-. 270 () 
Henneke fine gravelly loam, 15 to 50 percent 

slopes, eroded._.......-__._...------------- 5, 620 .6 
Henneke soils, 15 to 75 percent slopes, severely 

eroded. ou sslsc elec oes oie au eee 14,360; L6 
Igneous rock land_--._-.--------------------- 30,650 | 3.4 
Kettleman loam, 5 to 15 percent slopes____.___-- 4,155 5 
Kettleman loam, 15 to 50 percent slopes, eroded__| 11, 000 1,2 
Kettleman soils, 15 to 50 percent slopes, eroded__| 28, 110 3.1 
Laniger gravelly sandy loam, 30 to 75 percent 

slopes, severely eroded.__........-.--------- 6, 845 .8 
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TABLE 1.—Approximate acreage and proportionate extent of the soils—Continued 


| 
Soil Aren (Extent 
Acres | Percent 
Daridslidés. 222.22 ccecccesbs acest cnt enascecs 7,730 | .9 
Linne clay loam, 9 to 15 percent slopes______-__- 995 | JL 
Linne clay loam, 15 to 30 percent slopes, eroded..| 5, 800 .6 
Linne clay loam, 30 to 50 percent slopes, eroded__| 9, 350 La 
Linne clay loam, 30 to 50 percent slopes, severely | 
OPOdGd. oo Soe oe ok Ee oe So ona oats ea tee 1, 405 ok 
Linne-Shedd complex, 15 to 30 percent slopes, 
CROdCd ond been e eo Sow aon eo dceheccussssces 355 | (4 
Linne-Shedd complex, 30 to 50 percent slopes, | 
eroded etn vate bse wwe PS eee ee a 5, 240 .6 
Lodo shaly loam, 50 to 75 percent slopes, eroded__| 1, 835 ie 
Los Banos clay loam, 2 to 9 percent slopes_.___-- 2, 535 .3 
Los Banos clay loam, 9 to 15 percent slopes, 
eroded 2.2.5 #20 O22 peo Soe oct ek ee ees 660; «1 
Los Banos clay loam, 15 to 50 percent slopes, 
severcly eroded_____....-.-----.--_._------- 3, 480 A 
Los Gatos clay loam, 15 to 30 percent slopes___-- 2, 940 .3 
Los Gatos clay loam, 306 to 50 percent slopes, | 
eroded ss o.c tie iek ee tees eee Ohh et cee 8, 420 4 
Los Gatos rocky clay loam, 15 to 50 percent 
slopes, eroded_.____---...---- ieee een ame 715 sek 
Metz gravelly sandy loam, 0 to 2 percent slopes_. 670 .1 
Metz gravelly sandy loam, 2 to 9 percent slopes__ 340 (4) 
Metz sandy loam, 0 to 2 percent slopes_....____- 1, 605 .2 
Metz sandy loam, wet variant, 0 to 2 percent 
SODGSe ce = ote eee et eee tee oles 490 ok 
Mine pits and dumps_-__..._....---------.--- 940 ‘ 
Mocho clay loam, 2 to 9 pereent slopes_______.-- 305 QC) 
Mocho gravelly loum, 2 to 5 percent slopes__-_-_-- 340 (G) 
Mocho loam, 0 to 2 percent slopes_._.___.------ 1, 440 2 
Mocho loam, 2 to 9 percent slopes.._...__..__-- 1, 090 me 
Mocho sandy loam, 0 to 2 percent slopes__.___-- 220 (‘ 
Mocho sandy loam, 2 to $ percent slopes..______ . 495 Jt 
Montara rocky silty clay loam, 15 to 50 percent 
slopes, eroded__...-..--..--.--------------- 2, 490 .3 
Nacimiento elay loam, 9 to 15 percent slopes____- 205 () 
Nacimiento clay loam, 15 to 30 percent slopes___.| 2, 295 3 
Nacimiento clay loam, 30 to 50 percent slopes, 
OGTOUEd so eee eect cee se ee 8, 680 10 
Nacimiento clay loam, 50 to 75 percent slopes, 
CPOdGd se ee ee OL ye 3, 155 .3 
Nacimiento loam, 30 to 75 percent slopes, severely 
CPOdCO sconce decoeee Uo tees a owo ede onee 12, 140 13 
Pacheco clay loam over clay..___-..-.--------- 975 al 
Pacheco loam____....--2-2------ 2 eee 1, 050 .l 
Pacheco silt loam_.__..-....-_..-----.---.---- 1, 820 .2 
Pacheco silty clay.-.--....-.---.--.-----.---- 4,715 5 
Panhill loam, 2 to 9 percent slopes.__.._-----.-- 3, 615 4 
Panoche loam, 9 te 2 percent, slopes...-.____---- 7, 030 | -8 
Panoche loam, 2 to 9 pereent slopes_.._..._____- 1,855; .2 
Panoche sandy loam, 0 to 2 percent slopes... ___ 2,415; .3 
Panoche sandy loam, 2 to 9 percent slopes______- 2,260) .2 
Pinnacles coarse sandy loam, 15 to 30 percent | 
slopes, eroded__....---.-------.------------ i 1,940 2 
Pinnacles coarse sandy loam, 30 to 75 percent | 
slopes, severely eroded____________._---_-__- 7,415 ie 8 
Pinto sandy loam, 15 to 30 percent slopes, eroded_ 400; () 
Pleasanton gravelly loam, 5 to 9 percent slopes, i 
erodéd 2 on cee fen ee eee ____-| 2,395 | .3 
Pleasanton loam, 2 to 5 percent slopes________-- 3,885 | .4 
Reiff sandy loam, 0 to 2 percent slopes_.._.____- 3,495 | «4 
Reiff sandy loam, 2 to 9 pereent slopes... _- 2,095 | .2 
Rincon loam, 0 to 2 percent slopes._.._.._____ BOF | wk 
Rincon loam, 2 te 9 percent slopes.__________ Bi 48 
Rincon loam, 9 to 15 percent slopes, eraded___ 5) 1 
Rincon silty clay loam, 6 to 2 percent slopes_- i f | 4 
Rincon silty clay loam, 2 te 9 percent slopes_.__- | 1.5 
Rincon silty clay ioam, 9 to 18 percent slopes, | 


NN 


i el a a 


Soil 


Riverwash>.. 522 Jo. 242-226 obicceeeelcedece 
Salinas ciay loam, 0 to 2 percent slopes._..__.__. 
Salinas clay loam, 2 to 9 percent slopes._________ 
San Benite clay loam, 9 to 15 percent slopes____. 
San Benito clay loam, 15 to 30 percent slopes, 
ChOded e-toc hue ewe eee eto l eet 
San Benito clay loam, 30 to 50 percent slopes, 
eroded oss. so octane ce Se oboe sec eceeu ese 
San Benito clay : 
severely croded__..._._.-_-.-.--...22--2-.-- 
Sandy alluvial land___..-.-..-..-.222.--_2-_-- 
Santa Lucia shaly loam, 30 to 50 percent slopes, 
eroded 2.2 Mees bore eesti ce eelesee 
Santa Lucia shaly loam, 30 to 75 percent slopes, 
severely eroded__...._-.-...2.----2----._--_- 
Sedimentary rock land_..-.---22-22 eee 


Croded: i ceca swiss et oueece eee eee 
Sheridan coarse sandy loam, 9 to 15 
SlOPCSi st tes ok oe eo ne ae td 
Sheridan coarse sandy loam, 15 
BIODGS.. os 2 how Sted Sed pee ees eee 
Sheridan coarse sandy loam, 15 
slopes, eroded_._....--..-----.-----.--..--- 
Sheridan coarse sandy loam, 80 to 75 
slopes, eroded_._..-.-.....--.-.-----.---.-- 
Sheridan coarse sandy loam, 
slopes, severely eroded. ._..2-2 2-2-2 
Soper gravelly loam, 9 to 15 percent slopes. ___.. 
Soper gravelly loam, 15 to 30 percent slopes, 
eroded .)< 22: 20h cic ce ea boue accu ue 
Soper gravelly loam, 30 to 50 percent slopes, 
CrOded jo oo hoe te ees bose ee Sut ecue 
Soper sandy loam, 9 to 15 percent slopes___..__- 
Soper sandy loam, 15 to 30 percent slopes, eroded. 
Soper sandy loam, 30 to 50 percent slopes, croded_ 
Sorrento gravelly loam, 0 to 5 percent slopes_..__ 
Sorrento silt loam, 0 to 2 percent slopes_________ 
Sorrento silt loam, 2 to 9 percent slopes_.____-_- 
Sorrento silty clay loam, 0 to 2 percent slopes_.__ 
Sorrento silty clay loam, 2 to 9 percent slopes____ 
Sween rocky clay loam, 15 to 30 percent slopes, 
eroded. ese ney oi tec ce hoon 2 vets 
Sween rocky clay loam, 30 to 50 percent slopes, 
eroded. ote ele cess kta etek 
Sween stony clay loam, 15 to 30 percent slopes, 
eroded epost seen eet cecd eee cee i 
Sween very stony clay loam, 15 to 50 percent | 
slopes, eroded: 2226 2-j2cuos ates aes a bee 
Terrace escarpments___.__.-.._--__--.--..---- i 
Vallecitos ioam, 9 to 15 percent slopes___..-____. j 
Vallecitos loam, 15 to 30 percent slopes._.-____. 
Vallecitos loam, 30 to 50 percent slopes 
Valiecitos loam, 30 to 50 percent slopes, erodea_ -| 
allecitos rocky loam, 9 to 30 percent slopes, | 
eroded: <5 > eww oo has Soasastoceuces oe os 
Vallecitos rocky loam, 30 to 50 percent slopes, 
CrOded = <0 Ces do Fe eee cae ale aan 
Willows clay.___--....--.---...-----------4-- 
Willows clay, saline-alkali 
Willows sandy loam____....-.-..0---__. 2-2 e i 
Willows soils, eroded_.._.._._._.-..-_-__- eee i 
Yolo gravelly loam, 0 te 5 percent slopes____.____] 
Yolo loam, 6 to 2 percent slopes...._._____._- --| 
Yolo loam, 2 te § percent slopes_....... 2-22. - H 
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Antioch Series 


The Antioch series consists of moderately well drained 
soils that formed in alluvium derived from a wide range 
of sedimentary rocks. These soils have a loamy surface 
layer and a clayey subsoil. They occur on terraces and are 
nearly level to strongly sloping. The vegetation consists 
of annual grasses, forbs, and some scattered oaks. Eleva- 
tions are less than 1,000 feet above sea level. Annual rain- 
fall ranges from 12 to 14 inches, average annual tempera- 
ture is 62° F., and the frost-free period is about 260 days. 
The main associated soils are the Pleasanton, Rincon, and 
Sorrento. 

The surface layer is loam or clay loam 12 to 20 inches 
thick. It ranges from grayish brown to gray. The subsoil 
is brown clay 15 to 34 ‘ches thick. It ranges from medi- 
um acid to moderately alkaline in reaction. The sub- 
stratum is light yellowish brown loam, very gravelly 
loam, or silty clay loam. It is stratified with sand and 
gravel in some places. The substratum ranges from neu- 
tral to moderately alkaline. 

Antioch soils are used for dryland pasture and grain 
and for irrigated apricots, grapes, and prunes. 

Antioch loam, 0 to 2 percent slopes (AnA).—This nearly 
level soil occurs on terraces. 

Representative profile: On Basarich Ranch, McMahan 
Road, 10 yards to rear of barn, 400 yards east of house. 


Ap—0 to 10 inches, grayish-brown (10YR 5/2) loam, very 
dark grayish brown (10YR 3/2) when moist; moder- 
ate, fine, granular structure; hard when dry, very 
friable when moist, slightly sticky and slightly plastic 
when wet; abundant very fine and fine roots; com- 
mon, very fine and fine, interstitial pores; medium 
acid; clear, smooth boundary, 

A2—10 to 18 inches, gray (10YR 6/1) loam, dark gray (10YR 
4/1) when moist; weak, medium, subangular blocky 
structure; hard when dry, very friable when moist, 
slightly sticky and slightly plastic when wet; abun- 
dant very fine and fine roots; many, very fine, tubular 
pores, common, very fine, interstitial pores; slightly 
acid; abrupt, smooth boundary. 

B21t—13 to 25 inches, brown (10YR 5/3) clay, dark brown 
(10¥R 3/3) when moist; strong, coarse, prismatic 
structure that breaks readily to moderate, fine, an- 
gular blocky structure ; very hard when dry, very firm 
when moist, very sticky and very plastic when wet; 
few very fine and fine roots; common, very fine and 
fine, tubular pores; thin continuous clay films on 
surfaces of peds and pores; many fine and medium 
slickensides; material from the A horizon in seams 
and on ped surfaces; slightly acid; gradual, smooth 
boundary. 

B22t—25 to 37 inches, brown (10YR 5/3) clay, brown (10YR 
4/3) when moist; strong, medium, angular blocky 
structure; very hard when dry, very firm when moist, 
very sticky and very plastic when wet; few very fine 
and fine roots; few, very fine and fine, tubular pores; 
thin continuous clay films on surfaces of peds and 
pores; many fine and medium slickensides; mildly 
alkaline; gradual, smooth boundary. 

B8—37 to 47 inches, light yellowish-brown (10YR 6/4) loam, 
dark yellowish brown (10YR 4/4) when moist; mod- 
erate, medium, angular blocky structure; hard when 
dry, friable when moist, slightly sticky and slightly 
plastic when wet; few very fine roots; few, very fine 
and fine, tubular pores; few, thin, patchy clay films 
on ped surfaces; moderately alkaline; slightly effer- 
vescent; clear, smooth boundary. 

TIC1—47 to 54 inches, light yellowish-brown (10YR 6/4) very 
gravelly loam, dark yellowish brown (10YR 4/4) 
when moist; weak, tine, subangular blocky structure; 
hard when dry, friable when moist, slightly sticky 


and slightly plastie when wet; few very fine roots; 
few, very fine and fine, tubular pores; moderately 
alkaline, slightly effervescent; clear, smooth bound- 
ary. 

IIlIC2—54 to 76 inches, light yellowish-brown (10YR 6/4) 
silty clay loam, dark yellowish brown (10YR 4/4) 
when moist; strong, fine, angular blocky structure; 
very hard when dry, very firm when moist, sticky 
and plastic when wet; brittle and compact in places; 
moderately alkaline; gradual, smooth boundary. 

Included in mapping were small areas of Pleasanton 
and Rincon soils and a few small areas that have a sandy 
loam surface layer. 

_ This soil has a very slowly permeable subsoil that 
limits penetration of roots and water. The root zone is 
moderately deep. Runoff is very slow, and small areas are 
ponded occasionally during the winter. The hazard of 
erosion is slight. The soil has moderate to low fertility. It 
holds about 3.75 to 5 inches of water available for plants. 

This soil is used for dryland grain and pasture and 
irrigated fruits. Capability unit I1Is-3 (14) ; pasture and 
range site 4, 

_ Antioch loam, 2 to 5 percent slopes (An8).—This soil 
is on long terraces and fans. Runoff is slow, and the 
hazard of erosion is slight. 

This soil is used for dryfarmed grain and pasture and 
irrigated fruits. Capability units [I[e-3 (14), [Ve-8 (15) ; 
pasture and range site 4. 

Antioch loam, 5 to 9 percent slopes, eroded {AnC2).— 
This soil is steeper than Antioch loam, 0 to 2 percent 
slopes and has a thinner surface layer. It occurs in small 
areas along drainageways or as breaks in areas of less 
sloping soil. Slopes are dominantly 5 to 7 percent. This 
soil is slightly to moderately eroded, and in some areas 
the plow layer extends into the subsoil. Runoff is medium, 
and the hazard of erosion is moderate. 

This soil is used for dryland grain and pasture and for 
irrigated fruits. Capability units [IIe-3 (14), [Ve~3 (15) ; 
pasture and range site 4. 

Antioch clay loam, 9 to 15 percent slopes, eroded 
(AoD2).—This soil has a thinner surface layer than Antioch 
loam, 0 to 2 percent slopes. It occurs in small rolling areas 
or on sharp breaks along drainageways. Slopes are domi- 
nantly 9 to 12 percent. This soil is moderately eroded, 
and the plow layer commonly extends into the subsoil. 
Fertility is low, runoff is medium to rapid, and the hazard 
of erosion is moderate to severe. 

Included in mapping were small areas that have a 
loam surface layer. This soil is used for dryland grain 
and pasture and in small areas for irrigated grapes. Ca- 
pability unit [Ve-3 (15); pasture and range site 4, 


Arguello Series 


The Arguello series consists of well-drained loamy soils 
that are underlain by stratified, shaly alluvium at a depth 
of more than 48 inches. The soils are gently sloping to 
strongly sloping. They occur on terraces and toe slopes. 
The vegetation is annual grasses and forbs, with scat- 
tered oaks and Digger pine. Elevations are 800 to 1,600 
feet above sea level. Annual rainfall is 12 to 16 inches, 
average annual temperature is 60° F., and the frost-free 
period is about 260 days. The main associated soils are 
the Pinnacles, Santa Lucia, and Sheridan. 
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The surface layer is loam or shaly loam 18 to 24 inches 
thick. Its color ranges from gray through dark gray to 
grayish brown. The subsoil is gray clay loam that is 16 
to 24 inches thick. The upper part of the substratum 
consists of light brownish-gray clay loam 10 to 20 inches 
thick. It is underlain by stratified very shaly alluvium 
that generally extends to a depth of more than 5 feet. 

Arguello soils are used for dryland grain and pasture. 

Arguello loam, 2 to 9 percent slopes (ArC)—This soil 
oceurs along drainageways on the valley floor. i 

Representative profile: On Jef Schmidt Ranch, 1 mile 
south of junction of La Gloria Road and State Route 25; 
in a dryfarmed grain field on a slope of 4 percent, 500 
yards downstream from pond. 


Ap—0O to 6 inches, gray (10YR 5/1) loam, very dark gray 
(10YR 3/1) when moist; weak, medium, subangular 
blocky structure that breaks readily to moderate, fine, 
granular structure; slightly hard when dry, very 
friable when moist, slightly sticky and slightly plas- 
tic when wet; abundant very fine and fine roots; few, 
fine, tubular pores and common, very fine, interstitial 
pores; few angular shale fragments; slightly acid 
(pH 6.5); clear, smooth boundary. 

A1—6 to 21 inches, gray (10YR 5/1) loam, very dark gray 
(10YR 8/1) when moist; weak, fine, subangular 
blocky structure; slightly hard when dry, very friable 
when moist, slightly sticky and slightly plastic when 
wet; abundant very fine and fine roots; common, fine 
and medium, tubular and interstitial pores; few 
angular shale fragments; two clay bands, % to % 
inch thick, in lower part; medium acid; smooth, 
gradual boundary. 

B2t—21 to 86 inches, gray (10YR 5/1) clay loam, very dark 
gray (10¥R 3/1) when moist; weak, fine, subanguiar 
blocky structure; hard when dry, firm when moist, 
slightly sticky and slightly plastic when wet; plenti- 
ful very fine and fine roots; common, very fine and 
fine, tubular pores; few, angular, Shale fragments; 
few, thin, patchy clay films on ped surfaces; strongly 
acid; clear, smooth boundary. 

Ci—36 to 50 inches, light brownish-gray (10YR 6/2) clay 
loam, dark grayish brown (10YR 4/2) when moist; 
weak, medium, subangular blocky structure; hard 
when dry, firm when moist, slightly sticky and plas- 
tic when wet; few very fine and fine roots; few, very 
fine and fine, tubular pores; few, small, angular shale 
fragments; strongly acid (pH 5.5); gradual, smooth 
boundary. 

I¥C2—650 to 60 inches, grayish-brown (10YR 5/2) very shaly 
clay loam, very dark grayish brown (10YR 8/2) when 
moist; weak, fine, subangular blocky structure; hard 
when dry, firm when moist, slightly sticky and plastic 
when wet; few very fine and fine roots; few, very 
fine and fine, tubular pores; strongly acid. 


Included with this soil are small areas of Rincon and 
Yolo soils and of Riverwash. Also included are some 
small areas that have a loam subsoil that is moderately 
permeable. 

This soil has low fertility. Available water holding 
capacity is about 10 inches. Permeability is moderately 
slow, runoff is slow to medium, and the hazard of erosion 
is slight to moderate. The root zone extends to a depth of 
more than 60 inches. 

This soil is used for dryland grain and incidental pas- 
ture. Capability unit [TTe-1 (15). 

Arguello shaly loam, 9 to 15 percent slopes (AsD).— 
This shaly soil is more strongly sloping than Arguello 
loam, 2 to 9 percent slopes. It occurs in rolling areas or 
on toe slopes. Slopes are dominantly 9 to 12 percent. 
Some included areas are moderately eroded and others 
have slopes of more than 15 percent. 
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Runoff is medium, and the hazard of erosion is moder- 
ate. Available water holding capacity is about 6 to 8 
inches, 

This soil is used for dryland grain and pasture. Capa- 
bility unit [Ve~1 (15) ; pasture and range site 2. 


Arnold Series 

The Arnold series consists of somewhat excessively 
drained sandy soils that are underlain by soft or very 
soft, medium-grained, acid sandstone. These soils are 
strongly sloping to steep. They occur on hilly uplands. 
Elevations range from 200 to 800 feet above sea level. 
Annual rainfall is 16 to 20 inches, average annual tem- 
perature is about 60° F., and the frost-free period is about 
260 days. The vegetation is grass, grass and oak, grass 
and fern, or planted eucalyptus. The main associated 
soils are the Corralitos, Pinto, Soper, and Diablo. 
_ The surface layer is pale-brown loamy sand 8 to 12 
inches thick. The next layer is light-brown to light yel- 
lowish-brown loamy sand 22 to 48 inches thick. Below 
this is very soft sandstone. Depth to sandstone ranges 
from 80 to more than 60 inches. The profile is general] 
loamy sand throughout, but loamy fine sand occurs in 
some places. Reaction ranges from medium acid to 
strongly acid, 

The Arnold soils are used for dryland and irrigated 
apricots, dryland grain, and pasture, 

Arnold loamy sand, 30 te 50 percent slopes, severely 
eroded (Atf3).—This soil occurs on hills or uplands. 

Representative profile: Nagelmaker Ranch, 100 yards 
north and 80 yards west of the end of Rea Road, on 
hillside. 

Ap—0 to 12 inches, pale-brown (10YR 6/3) loamy sand, dark 
brown (10YR 83/3) when moist; weak, medium, sub- 
angular blocky structure that breaks readily into 
moderate, fine, granular structure; slightiy hard 
when dry, very friable when moist, nonsticky and 
nonplastic when wet; abundant very fine and fine 
roots, few coarse roots; common, very fine and fine, 
interstitial pores; few, small, iron-cemented concre- 
tions about % to 1 inch in diameter; strongly acid; 
clear, smooth boundary. 

C1—12 to 22 inches, light-brown (7.5YR 6/4) loamy sand, 
brown (7.5YR 4/4) when moist; weak, medium, sub- 
angular blocky structure; slightly hard when dry, 
very friable when moist, nonsticky and nonplastic 
when wet; plentiful very fine and fine roots, few 
coarse roots; many, very fine and fine, interstitial 
pores; few, small, iron-cemented concretions about 
Y% inch to 2 inches in diameter; strongly acid; grad- 
ual, smooth boundary. 

C2—22 to 46 inches, light yellowish-brown (10YR 6/4) loamy 
sand, dark yellowish brown (10YR 4/4) when moist; 
weak, medium, subangular blocky structure; slightly 
hard when dry, very friable when moist, nonsticky 
and nonplastic when wet; plentiful very fine and fine 
roots, few coarse roots; many, very fine and fine, 
interstitial pores; common small fragments of soft 
sandstone; strongly acid; gradual, smooth boundary. 

C&8—46 inches, soft, yellowish-brown, acid sandstone. 


Included with this soil are small areas of Corralitos, 
Pinto, and Soper soils. Also included are small areas of 
soils that have a sandy loam surface layer and soils that 
are alkaline throughout. 

‘This soil has low fertility. Available water holding ca- 
pacity is about 2 to 3 inches. Permeability is rapid, run- 
off is medium to rapid, and the hazard of erosion is severe 
to very severe. The root zone is moderately deep te deep. 
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This soil is used mainly for range. Some areas are used 
for dryland apricots, but many areas have been aban- 
doned and are reverting to range. Capability unit VITe- 
4 (15); pasture and range site 3. 

Arnold loamy sand, 9 to 15 percent slopes (AtD}.— 
This soil is similar to Arnold loamy sand, 30 to 50 per- 
cent slopes, severely eroded, but it is not so steep, is very 
deep over sandstone, and is only slightly eroded in most 
places. It occurs mostly on toe slopes along drainageways 
in areas of moderately steep soils. 

The soil has available water holding capacity of about 
4 to 5 inches. Runoff is slow, and the hazard of erosion 
is slight. The root zone is very deep. 

This soil is used for dryland pasture. Areas that were 
cultivated have reverted to pasture. Capability unit ITIs- 
4 (14); pasture and range site 3. 

Arnold loamy sand, 15 to 30 percent slopes, eroded 
(AtE2).—This soil is similar to Arnold loamy sand, 30 to 50 
percent slopes, severely eroded, but is less steep, is only 
moderately eroded, and is deep over sandstone. It lies on 
moderately steep hills or on benchlike lower slopes in 


areas of steep hills. Slopes are dominantly between 20 and - 


25 percent. A few areas are severely eroded, and a few 
are gulilied. Eroded material has accumulated in some 
places and on lower slopes. Runoff is medium, and total 
available water holding capacity is about 3 to 4 inches. 

Most of this soil is used for pasture, but some areas 
are used for dryland apricots. Capability unit VIe—+4 
(15); pasture and range site 3. 


_Auberry Series 


The Auberry series consists of well-drained loamy 
soils that are underlain by weathered granite at a depth 
of 2 to more than 5 feet. These soils are on hilly and 
mountainous uplands and are moderately steep to very 
steep. Elevations range from 1,000 to 3,000 feet above 
sea level. Annual rainfall is 20 to 30 inches, average an- 
nual temperature is 60° F., and the frost-free period is 
about 240 days. The vegetation is annual grasses, forbs, 
and thin to moderately thick stands of oaks and Digger 
pine. Some brush grows on steep, eroded slopes and in 
less sloping areas that were once cultivated. The main as- 
sociated soils are the Sheridan, Cieneba, and San Benito. 

The surface layer is dark grayish brown in color and 
fine sandy loam to coarse sandy clay loam in texture. It 
is 10 to 20 inches thick. The subsoil is strong-brown 
coarse sandy clay loam 14 to 24 inches thick. In some 
places the subsoil is underlain by strongly weathered 
granite. In other places it is underlain by yellowish- 
brown coarse sandy loam that, in turn, is underlain by 
strongly weathered granite. The substratum is 20 inches 
or more thick. Auberry soils vary in content of clay and in 
reaction of their subsoil. 

Auberry soils are used for pasture, range, and water- 
sheds and for wildlife and recreational areas. 

Auberry fine sandy loam, 15 to 30 percent slopes 
(AuvE}.—This soil occurs as rounded ridgetops or as small 
moderately steep areas in the uplands. 

Representative profile: On 101 Ranch, on main ranch 
road, three-quarters mile southwest of ranch headquarters. 


Al—6 to 7 inches, dark grayish-brown (10YR 4/2) fine sandy 
loam, very dark grayish brown (10YR 3/2) when 
moist; weak, fine, subangnlar blocky structure that 
breaks readily to moderate, fine, granular structure; 
slightly hard when dry, very friable when moist, 
slightly sticky and slightly plastic when wet; abun- 
dant very fine and fine roots; common, very fine, 
tubular pores and common, fine and medium, inter- 
stitial pores; medium acid; clear, smooth boundary, 

A3—7 to 17 inches, dark grayish-brown (1OYR 4/2) coarse 
sandy clay loam, very dark grayish brown (10YR 
3/2) when moist; weak, medium, subangular blocky 
structure; slightly hard when dry, friable when 
moist, slightly sticky and slightly plastic when wet; 
abundant very fine and fine roots; few, fine and 
medium, tubular pores and many, very fine, fine, and 
medium, interstitial pores; medium acid; gradual, 
smooth boundary. 

B2t—17 te 37 inches, strong-brown (7.5YR 5/6) coarse sandy 
clay loam, strong brown (7.5YR 4/6) when moist; 
moderate, medium, angular blocky structure; hard 
when dry, firm when moist, sticky and plastic when 
wet; plentiful very fine and fine roots; common, very 
fine and fine, tubular pores and few, very fine and 
medium, interstitial pores; thin continuous clay 
films on ped and pore surfaces; medium acid; grad- 
ual, irreguiar boundary. 

C1—87 to 64 inches, yellowish-brown (10YR 5/6) coarse sandy 
loam, dark yellowish brown (10YR 4/6) when moist; 
weak, coarse, subangular blocky structure; hard when 
dry, very friable when moist, slightly sticky and 
slightly plastic when wet; few very fine and fine 
roots; few, very fine and fine, tubular pores and few, 
fine and medium, interstitial pores; medium acid; 
gradual, wavy boundary. 

C2—64 to 100 inches, yellowish-brown and gray, strongly 
weathered granite. : 


Strongly weathered granite is at a depth ranging from 
2 to more than 5 feet, and it limits the growth of roots 
and, to some degree, the movement of water. 

Included with this soil are small areas of Cieneba and 
Sheridan soils. In a few areas these included soils are 
near areas of calcareous sandstone and shale, and in these 
areas they may contain alkaline or calcareous material 
beneath the subsoil. 

This soil has low to moderate fertility. Permeability is 
moderate, and runoff is medium to rapid. The hazard of 
erosion is moderate to severe, but the soil is generally 
slightly eroded. Available water holding capacity is about 
6 to 8 inches. 

This soil is used for dryland pasture. Capability unit 
Vie-1 (15) ; pasture and range site 3. 

Auberry fine sandy loam, 30 to 75 percent slopes, 
eroded (AvG2).—This soil is similar to Auberry fine sandy 
loam, 15 to 30 percent slopes, but it is steep to very steep, 
is moderately eroded, and has a thinner profile. Slopes 
are dominantly 45 to 60 percent. The vegetation consists 
of grasses and forbs and a moderately thick stand of 
oaks and Digger pine. The more eroded areas are covered 
mostly with brush and some oaks and pines. 

Included with this soil are some soils that have a less 
clayey subsoil and small areas of soils that are severely 
eroded. 

Runoff is rapid to very rapid, and the hazard of 
erosion is severe to very severe. Available water holding 
capacity is about 4 to 7 inches. 

This soil is used for range, recreation, wildlife, and 
watersheds. Capability unit VIIe-] (15); pasture and 
range site 3. 
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Badland 


Badland (BaG) consists of steep to very steep areas where 
soft geologic material has been exposed by accelerated 
erosion or where erosion and gullying have been very 
severe (fig. 3). Talus slopes at the base of the steeper 
slopes are also part of this land type. Except for thin 
low brush in a few areas, there is little or no vegetation 
on this land. As a result, runoff is rapid, and siltation is 
high. 


ROSE. 


Figure 3—An area of Badland. Soft geologic material has been 
exposed by erosion. 


Included in mapping were small areas of very thin 
soils and small areas of soils similar to the surrounding 
soils. These included areas provide limited grazing. 

This land type is used for watersheds and for wildlife. 
Many areas are steep enough to bar the movement of live- 
stock. Capability unit VITLe-1 (15). 


Botella Series 


The Botella series consists of well-dramed loamy soils 
that are underlain by stratified alluvium at a depth of 
more than 60 inches. These soils are nearly level to slop- 
ing and lie on flood plains and fans in the smaller val- 
leys. The vegetation consists of annual grasses, forbs, and 
scattered oaks. Botella soils are less than 800 feet above 
sea level. Annual rainfall ranges from 14 to 20 inches, 
average annual temperature is 60° F., and the frost-free 
period is about 260 days. The main associated soils are 
the Clear Lake, Pleasanton, and Yolo. 

The surface layer is gray to grayish-brown loam 12 to 
i6 inches thick. Color ranges from gray or dark grayish 
brown to grayish brown. The subsoil is dark grayish- 
brown to dark-gray clay loam that is about 28 inches 
thick. The texture of both the surface layer and subsoil 
ranges from loam to clay loam. As much as 30 inches of 
pale-brown and brown clay loam eccurs in places between 
the subsoil and the underlying stratified alluvium. 

Botella soils are used mostly for dryland grain and 
incidental pasture. 


Botella loam, 0 to 2 percent slopes (BoA).—This soil 
occurs along drainageways in the smaller valleys. 

Representative profile: On McCreary Ranch, in a field 
on bottom lands one-fourth mile east of ranchhouse. 


Ap—O to 10 inches, gray (10YR 5/1) loam, very dark gray 
(10YR 3/1) when moist; moderate, fine, granular 
structure; hard when dry, very friable when moist, 
slightly sticky and slightly plastic when wet; abun- 
dant very fine and fine roots; common, fine and 
medium, interstitial pores; medium acid; clear, 
smooth boundary, 

A3—10 to 16 inches, grayish-brown (10YR 5/2) loam, very 
dark grayish brown (10YR 3/2) when moist; weak, 

subangular blocky structure; hard when 
dry, friable when moist, slightly sticky and slightly 
plastic when wet; few very fine and fine roots; 
many, very fine, fine, and medium, tubular pores; 
Slightiy acid; ciear, smooth boundary. 

B21t—16 to 28 inches, dark grayish-brown (10YR 4/2) clay 
loam, very dark brown (10YR 2/2) when moist; 
moderate, medium, angular blocky structure; hard 
when dry, firm when moist, sticky and plastic when 
wet; few very fine and fine roots; few, very fine and 
fine, tubular pores; thin patchy clay films on surface; 
of peds and in larger pores; few weathered fray- 
ments of fine-grained sandstone; neutral; gradual, 
smooth boundary. 

B22t—28 to 44 inches, dark-gray (10YR 4/1) clay loam, black 
(10YR 2/1) when moist; weak, fine, angular blocky 
structure; hard when dry, firm when moist, sticky 
and plastic when wet; few, very fine and fine, tubular 
pores; few, thin, patchy clay films on the surfaces of 
peds and larger pores; few weathered fragments of 
fine-grained sandstone; neutral; gradual, smooth 
boundary. 

Ci—44 to 72 inches, pale-brown and brown (10YR 6/3, 5/3) 
clay loam, variegated light gray and dark gray 
(10¥R 6/1, 4/1) when moist; weak, medium, sub- 
angular blocky structure; hard when dry, firm when 
moist, sticky and plastic when wet; few, very fine, 
tubular pores; neutral; gradual, smooth boundary. 

IIC2—72 to 84 inches +, light yellowish-brown (10YR 6/4) 
gravelly clay loam; neutral. 


Included with this soil are small areas of Yolo and 
Cotati soils. Also included are small areas of moderately 
well drained soils, 

This soil is highly fertile. Available water holding ca- 
pacity is 10 to 12 inches. Permeability is moderately slow, 
runoff is very slow, and the hazard of erosion is slight to 
none. The root zone is very deep. 

This soil is used for dryland grain and incidental pas- 
ture. Capability units I-1 (14) and IITc-1 (15). 

Botella loam, 2 to 9 percent slopes (BoC).—This soil 
is similar to Botella loam, 0 to 2 percent slopes, but it is 
slightly steeper. It lies in narrow valleys or on fans in 
the larger valleys of the uplands. Runoff is slow to 
medium, and the hazard of erosion is slight to moderate. 

This soil is used for dryland grain and incidental pas- 
ture. Capability units [Ie~1 (14) and IlTe-i (15). 


modinm 
mean, 


Cibo Series 

The Cibo series consists of well-drained clayey soils 
that are underlain by fine-grained basic igneous rock at a 
depth of 18 to 40 inches. ‘These soils are moderately steep 
to very steep and lie on hilly to mountainous uplands. 
The vegetation consists chiefly of annual grasses and 
forbs and some scattered oaks and brush on the more 
eroded rocky slopes. Cibo soils are 1,500 to 4,000 feet 
above sea level. Annual rainfall ranges from 14 to 20 


SAN BENITO COUNTY, CALIFORNIA 


inches. The average annual temperature is about 62° F., 
and the average frost-free period is about 280 days. The 
main associated soils are the Vallecitos and Gaviota. 

The surface layer is dark-brown stony or rocky clay 
10 to 25 inches thick. The upper part of this layer ranges 
from clay to clay loam. The next Jayer is brown very 
stony clay 8 to 15 inches thick. This layer is dominantly 
brown but ranges to reddish brown. Underlying this 
layer is tine-gramed, pinkish-gray and gray basic igneous 
bedrock. The depth to bedrock and the number of stones 
in the profile vary. 

Cibo soils are used for pasture, range, watersheds, 
wildlife, and recreation. 

Cibo stony clay, 15 to 50 percent slopes, eroded 
(CbF2}—This soil is on rounded hills or side slopes in areas 
of steep to very steep soils. 

Representative profile: On Quien Sabe Ranch, on main 
road to feed mill, three-quarters mile northeast of ranch 
headquarters, on hillside above road, 400 yards west of 
lake. 

A11—0 to 9 inches, dark-brown (7.5YR 4/2) stony clay, dark 
brown (7.5¥R 3/2) when moist; strong, fine, gran- 
ular structure in top % inch to 2 inches and moder- 
ate, fine, subangular blocky structure below; hard 
when dry, firm when moist, very sticky and very 
plastic when wet; abundant very fine and fine roots; 
few, very fine, tubular pores and common, fine, inter- 
stitial pores; slightly acid; gradual, smooth boundary. 

A12—9 to 25 inches, dark-brown (7.5YR 4/2) stony clay, dark 
brown (7.5YR 3/2) when moist; moderate, coarse, 
subangular blocky structure; hard when dry, firm 
when moist, very sticky and very plastic when wet; 
few very fine and fine roots; few, very fine, tubular 
and interstitial pores; many fine slickensides ; neutral 
clear, smooth boundary. 

C—25 to 87 inches, brown (7.5YR 5/4) very stony clay, dark 
brown (7.5YR 4/4) when moist; moderate, fine, 
angular blocky structure; very hard when dry, very 
firm when moist, very sticky and very plastic when 
wet; few very fine roots; common, very fine, tubular 
pores; many fine slickensides; mildly alkaline; 
gradual, irregular boundary. 

R—37 inches, pinkish-gray (7.5YR 7/2) and gray (N 6/0), 
fractured and weathered, hard, fine-grained basic 
igneous rock; mildly alkaline. 

The soil is slightly to moderately eroded, but small areas 
are severely eroded: This soil is typically stony, and rocks 
crop out in some places. 

Included with this soil are small areas of Vallecitos 
and Gaviota soils. This soil is low in fertility. Available 
water holding capacity is 4 to 6 inches. Permeability is 
slow, runoff is medium to rapid, and the hazard of ero- 
sion is moderate to severe. The root zone is moderately 

. deep. 

This soil is used for dryland pasture. Capability unit 
VIs-5 (15); pasture and range site 5. 

Cibo rocky clay, shallow, 15 to 75 percent slopes, 
eroded (CcG2).—This soil is similar to Cibo stony clay, 
15 to 50 percent slopes, eroded, but it is more shallow to 
bedrock and is rocky. It occupies somewhat angular hilly 
and mountainous areas. The depth to fractured rock 
ranges from 18 to 24 inches. Slopes are dominantly 45 
to 60 percent. The soil is generally moderately eroded 
but is severely eroded on some steeper slopes. 

Included with this soil in mapping are some small to 
moderate areas of very rocky soils, rock outcrops, very 
thin soils, and severely eroded soils. 
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Runoff is medium to very rapid, and the hazard of ero- 
sion is moderate to very severe. Available water holding 
capacity is 2.5 to 4 inches. 

This soil is used for range, watersheds, wildlife, and 
recreation. Capability unit VIfs-1 (15) ; and pasture and 
range site 5. 


Cieneba Series 


The Cieneba series consists of somewhat excessively 
drained to excessively drained loamy soils that are under- 
Jain by strongly weathered granite at a depth of 18 in- 
ches or less. These soils are moderately steep to very steep 
and occupy mountainous uplands. The vegetation con- 
sists mainly of thin to thick stands of brush, scattered 
oaks and Digger pine, and a few areas of sparse grass. 
Elevations are 1,500 to 3,000 feet above sea level. Annual 
rainfall ranges from 14 to 20 inches, average annual tem- 
perature is about 60° F., and the frost-free period is 
about 240 days. The main associated soils are the Auberry 
and Sheridan. 

The surface layer, 8 to 18 inches thick, is pale-brown 
gravelly sandy loam in most places but ranges from grav- 
elly loam to coarse sandy loam. In some areas of dense 
brush, a thin layer of partly decomposed organic matter 
covers the surface. The underlying granite is strongly 
and deeply weathered. It somewhat limits the movement 
of water, and it limits the penetration of roots to fractures 
in rocks. Depth to weathered granite ranges from 8 to 
18 inches. 

Cieneba soils are used for range, watersheds, wildlife, 
and recreation. 

Cieneba gravelly sandy loam, 15 to 75 percent slopes, 
severely eroded (CgG3).—This soil is on narrow pointed 
ridges. 

Representative profile: On Fremont Peak Road, 9 
miles from San Juan Bautista, on ridge to south of road, 
under brush cover. 

0i—% inch to 0, grayish-brown, (10YR 5/2) intermittent, 
partly decomposed leaf and twig litter; loose and 
fluffy ; abrupt, smooth boundary. 

A1—0 to 10 inches, pale-brown (10Y¥R 6/3) gravelly sandy 
loam, dark brown (10YR 4/3) when moist; moderate, 
fine, granular structure; slightly hard when dry, very 
friable when moist, nonsticky and nonplastic when 
wet; abundant fine and medium roots; many, very 
fine and fine, interstitial pores; medium acid; grad- 
ual, smooth boundary. 

C—10 inches, reddish-yellow (7.5YR 6/6) and brown (10YR 
5/3) strongly weathered, acid granitic material with 
relic rock structure; some loam in cracks and cleav- 
age planes; larger roots penetrate easily and deeply; 
grades into hard granite at an undetermined depth. 


Small to moderate amounts of relatively unweathered 
granite and fine-grained igneous rock crop out in most 
areas. 

Included with this soil are small areas of Auberry and 
Sheridan soils. Also included are a few small areas that 
are reddish-yellow to yellowish-brown loam to clay. 

This soil has low fertility. Available water holding ca- 
pacity is about 1 to 2 inches. Permeability is rapid, run- 
off is medium to very rapid, and the hazard of erosion is 
moderate to very severe. Roots penetrate as deep as the 
strongly weathered granite. 

This soil is used for wildlife, watersheds, and recrea- 
tion. Capability unit VITIs-1 (15). 
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Cieneba gravelly sandy loam, 30 to 75 percent slopes, 
eroded (CgG2}.—This soil is similar to Cieneba gravelly 
sandy loam, 15 to 75 percent slopes, severely eroded, but 
it is only moderately eroded and is 10 to 18 inches deep 
to weathered granite. It occupies narrow, pointed, wind- 
ing ridges or very steep side slopes in areas of Sheridan 
soils. Slopes are dominantly 30 to 65 percent. Included 
with this soil are some slightly deeper soils that have 
slopes of 15 to 30 percent. Also included are a few small 
areas of limestone or marble in the mountains to the west 
of Cienega Road. 

Available water holding capacity is 2 to 3 inches. Run- 
off is rapid to very rapid, and the hazard of erosion is 
severe to very severe. 

This soil is used mostly for watershed, wildlife and 
recreation, but some areas provide limited grazing. Capa- 
bility unit VITe-4 (15); pasture and range site 3. 


Clear Lake Series 


The Clear Lake series consists of poorly drained soils 
that are clayey in most places and formed in alluvium 
that washed from sedimentary rocks. These soils are 
nearly level and occupy low-lying flood plains and valley 
bottoms. The vegetation is annual grasses and forbs. 
Clear Lake soils are 130 to 1,500 feet above sea level. An- 
nual rainfall ranges from 12 to 16 inches, average annual 
temperature is about 60° F., and the frost-free period is 
about 250 days. The main associated soils are the Crop- 
ley, Pacheco, Sorrento, and Willows. 

The surface layer is very dark gray to dark-gray clay 
or silty clay loam 24 to 40 inches thick. The next layer 
is light brownish-gray clay 10 to 20 inches thick. Below 
this is gray clay that is underlain by stratified calcareous 
alluvium in some places. The alluvium extends to dept 
greater than 5 feet. Most areas of Clear Lake soils show 
some degree of stratification in the underlying material. 
Many areas have one or more buried horizons at depths 
greater than 50 inches. 

Clear Lake soils are used for irrigated vegetables, sugar 
beets, tomatoes, apricots, prunes, walnuts, and alfalfa 
and for dryland grain and pasture. 

Clear Lake clay (0 to 2 percent slopes) (Ch) —This soil 
lies on valley bottoms on slopes of 1 percent or less. 

Representative profile: On Vierra Ranch, 3 miles east 
of the junction of San Felipe Road and State Route 156; 
by fence in alfalfa field. 

Ap—O to 12 inches, very dark gray (2.5¥ 8/0) clay, biack 
{2.5Y 2/0) when moist; strong, fine, granular struc- 
ture; very hard when dry, very firm when moist, very 
sticky and very plastic when wet; abundant very 
fine and fine roots, few medium roots; common, very 
fine and fine, interstitial pores; mildly alkaline; clear, 
smooth boundary. 

Ai—12 to 30 inches, dark-gray (10YR 4/1) clay, black (10YR 
2/1) when moist; strong, medium, angular blocky 
structure; very bard when dry, very firm when moist, 
very sticky and very plastic when wet; plentiful 
very fine and fine roots; common, very fine and fine, 
tubular pores; many fine and medium slickensides; 
common, coarse, black (2.5Y 2/0) organic stainings 
on ped surfaces; moderately alkaline, slightly effer- 
vescent; clear, smooth boundary. 

Ci—36 to 40 inches, light brownish-gray (2.5¥ 6/2) clay, 
dark grayish brown (2.5Y¥ 4/2) when moist; moder- 
ate, coarse, subangular biocky structure; very hard 
when dry, firm when moist, very sticky and very 
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plastic when wet; many, very fine and fine, tubular 
pores; common, medium, very dark gray (2.5Y 3/0) 
organic stains on surfaces of peds and larger pores; 
moderately alkaline, slightly effervescent; clear, 
smooth boundary. 

Czg—40 te 70 inches, gray (BY 6/1) clay, gray (5Y 5/1) 
when moist; many, fine, distinct, light yellowish- 
brown (2.5¥ 6/4) mottles, light olive brown (2.5Y 
5/4) when moist; moderate, coarse, subangular 
blocky structure; very hard when dry, firm when 
moist, sticky and plastic when wet; many, very fine 
and fine, tubular pores; few, medium, very dark gray 
(2.5¥ 8/0) organie stains on surfaces of peds and 
larger pores; moderately alkaline, strongly efferves- 
cent; clear, smooth boundary. 

This soil is highly fertile. Available water holding 
capacity is about 8 to 10 inches. Permeability is slow, 
runoff is ponded to very slow, and the hazard of erosion 
is none to slight. The root zone is deep. 

Most areas of this soil have been drained and are used 
for irrigated row crops and apricots. Dryland barley is 
grown in some areas. Capability unit IIs-5 (14). 

Clear Lake clay, saline (0 to 2 percent slopes) {Ck).— 
This soil is similar to Clear Lake clay, but it contains 
slight to moderate amounts of salts and alkali. This soil 
occurs in low-lying valley bottoms. Included with this 
soil are some areas that have a dark-gray to dark grayish- 
brown heavy clay loam surface layer. 

This soil is used for irrigated sugar beets and alfalfa 
and for dryland grain and pasture. Capability unit 
ITIw-5 (14); pasture and range site 11. 

Clear Lake silty clay loam (0 to 2 percent slopes) 
(Cl) —This soil occurs in small valleys in the uplands or 
in small areas in the larger valleys. It has a calcareous 
silty clay loam surface layer and a seasonally high or con- 
tinuously high water table. Included with this soil are 
soils that have a clay surface layer, soils that are some- 
what poorly drained, and soils that have a grayish-brown 
surface layer. 

The soil is used for dryland barley and incidental pas- 
ture. Capability unit IIIw-5 (15). 


Climara Series 


The Climara series consists of well-drained clayey soils 
underlain by serpentine or serpentinized rocks at a depth 
of about 3 to 4 feet. These soils are strongly sloping to 
steep and are on uplands. The vegetation is chiefly annual 
grasses and forbs, but the steeper slopes are covered by 
thin to moderately thick stands of oaks and Digger pines. 
Many eroded areas are covered with brush. Elevations 
range from 500 to 3,000 feet above sea level. Annual rain- 
fall is 10 to 16 inches, average annual temperature is 
about 60° F., and the frost-free period is about 250 days. 
The main associated soils are the Vallecitos, Gazos, Hen- 
neke, and Montara. 

The surface layer is gray clay 21 to 31 inches thick. 
The next layer is light yellowish-brown gravelly clay 7 
to 12 inches thick. In most places weathered reck occurs 
at a depth of 28 and 43 inches. 

Climara soils are used for dryland grain and pasture. 

Climara clay, 9 to 15 percent slopes (CmD).—This soil 
occurs on rounded ridgetops within areas of steeper soils 
or in other small areas. 

Representative profile: On Tully Ranch, 10 yards south 
of ranch road, three-quarter mile east of State Route 25. 
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A1l1—O to 12 inches, gray (SY 5/1) clay, very dark gray (5Y 
3/1) when moist; strong, very fine, granular struc- 
ture; very hard when dry, very firm when moist, 
very sticky and very plastic when wet; abundant 
very fine and fine roots; few, very fine and fine, 
tubular pores; neutral; gradual, smooth boundary. 
to 28 inches, gray (5Y 5/1) clay, very dark gray 
(5Y 3/1) when moist; strong, fine, angular blocky 
structure; very hard when dry, very firm when moist, 
very sticky and very plastic when wet; plentiful 
very fine roots; few, very fine, tubular pores; many, 
small, medium and coarse slickensides; mildly alka- 
line, slightly effervescent; gradual, smooth boundary. 
Cca—28 to 36 inches, light yellowish-brown (2.5Y 6/4)) grav- 
elly clay, olive brown (2.5Y 4/4) when moist; moder- 
ate, fine, subangular blocky structure; very hard 
when dry, very firm when moist, very sticky and 
very plastic when wet; few very fine roots; few, 
very fine and fine, tubular pores; common small 
seams and soft masses of lime; moderately alkaline, 
strongly effervescent; gradual, irregular boundary. 
R—36 inches, weathered, highly fractured, fine-grained, green- 
ish-gray serpentine rock. 
_ In places bedrock is near enough to the surface to 
interfere with the penetration of roots. 

Included with this soil are small areas of Diablo, Hen- 
neke, and Montara soils. Also included are areas of rock 
outcrop. 

This soil has moderate to low fertility. Available 
water holding capacity is 5 to 7 inches. Runoff is medium, 
permeability is slow, and the hazard of erosion is moder- 
ate. The root zone is moderately deep to deep. 

This soil is used for dryland grain and pasture. Capa- 
bility unit IITe-5 (15); pasture and range site 1. 

Climara clay, 15 to 50 percent slopes, eroded (CmF2).— 
This soil is similar to Climara clay, 9 to 15 percent slopes, 
but it is steeper and has a thinner surface layer. It is 
generally moderately eroded, but some steeper areas and 
slopes along drainageways are severely eroded. The more 
eroded areas have a cover of brush, oaks, and pines, but 
some are bare. This soil is commonly 28 to 34 inches deep 
over bedrock, but depth ranges from 20 to 60 inches. A 
small to large number of rock fragments occur through- 
out the profile. 

Included with this soil are some areas of Landslides 
that have an uneven hummocky surface. 

This soil has low to moderate fertility. Available water 
holding capacity is 3 to 5 inches, runoff is medium to 
rapid, and the hazard of erosion is moderate to severe. 

This soil is used mainly for pasture, and some small 
areas are in dryland grain. Capability unit VIe-5 (15); 
pasture and range site 1. 
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Cometa Series 


The Cometa series consists of well-drained soils under- 
lain by granitic alluvium. These soils have a loamy sur- 
face layer and a clayey subsoil. They are gently sloping 
to strongly sloping and occupy terraces and toe slopes. 
The vegetation is annual grasses, forbs, and some Digger 
pines and oaks. Elevations are 800 to 1,600 feet above sea 
level. Annual rainfall is 12 to 18 inches, average annual 
temperature is about 62° F., and the frost-free period is 


about 250 days. The main associated soils are the Han- . 


ford, Auberry, and Sheridan. 
The surface layer is brown sandy loam or loam about 
18 inches thick. The subsoil, 24 to 36 inches thick, is 
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reddish-brown clay that grades to coarse sandy clay 
loam in the lower part. The substratum is reddish-yellow 
coarse sandy loam that extends to depths greater than 5 
feet. 

Cometa soils are used for dryland pasture and grain. 

Cometa sandy loam, 5 to 15 percent slopes, eroded 
(CoD2).—This soil is on toe slopes and on small terraces in 
small valleys of the uplands. 

Representative profile: On Lonoak Road, 4 miles west 
of, State Route 25, west of road. 


Al1—0 to 10 inches, brown (10YR 5/8) sandy loam, dark 
grayish brown to very dark grayish brown (10YR 
4/2, 3/2) when moist; moderate, fine, granular struc- 
ture; hard when dry, very friable when moist, slight- 
ly sticky and slightly plastic when wet; abundant 
very fine and fine roots; common, very fine, tubular 
pores and common, fine, interstitial pores; medium 
acid; clear, smooth boundary. 

A12—10 to 18 inches, brown (7.5YR 5/4) sandy loam, brown 

; (7.5YR 4/4) when moist; weak, medium, subangular 
blocky structure; hard when dry, very friable when 
moist, slightly sticky and slightly plastic when wet; 
abundant very fine and fine roots; common, very fine 
and fine, tubular pores; medium acid; clear, smooth 
boundary. 

B21t—18 to 38 inches, reddish-brown (5YR 4/4) clay, red- 
dish brown (5YR 4/4) when moist; strong, coarse, 
prismatic structure that breaks readily into moder- 
ate, medium, angular blocky structure; very hard 
when dry, firm when moist, sticky and plastic when 
wet; few very fine and fine roots; few, very fine and 
fine, tubular pores; thin continuous clay films and 
thick, patchy, dark reddish-brown (5YR 3/3) clay 
films on surfaces of peds and pores; slightly acid; 
gradual, smooth boundary, 

B22t—38 to 50 inches, reddish-brown (5YR 5/4) coarse sandy 
clay loam, reddish brown (5YR 4/4) when moist; 
moderate, medium, subangular blocky structure; hard 
when dry, friable when moist, sticky and plastic 
when wet; few very fine and fine, tubular pores; few, 
thin, patchy clay films on ped surfaces; neutral; 
gradual, smooth boundary. 

C—50 to 80 inches, reddish-yellow (SYR 6/6) coarse sandy 
loam, yellowish red (5YR 4/6) when moist; weak, 
coarse, subangular blocky structure; hard when dry, 
friable when moist, slightly sticky and slightly plas- 
tie when wet; few, very fine, tubular pores; mildly 
alkaline. 


Included with this soil are soils that have a less clayey 
subsoil. 

This Cometa soil has low fertility. Available water hold- 
ing capacity is 8 to 4 inches. Permeability is very slow, 
runoff is medium, and the hazard of erosion is moderate. 
Some areas are severely eroded, and areas on the steeper 
slopes are gullied in some places, The root zone is shallow. 

The soil is used for dryland pasture and grain. Capa- 
bility unit [Ve-3 (15); pasture and range site 4. 

Cometa loam, 5 to 15 percent slopes, eroded (CnD2).— 
This soil is similar to Cometa sandy loam, 5 to 15 per- 
cent slopes, eroded, but it has a surface layer that con- 
sists of loam instead of sandy loam. It occurs on toe 
slopes and small terraces in small valleys and depressions 
in the uplands. 

Included with this soil are some slightly eroded, gently 
sloping soils, 

This soil has available water holding capacity of 4 
to 6 inches. Runoff is medium, and the hazard of erosion 
is moderate. The root zone is shallow. 

This soil is used for dryland pasture and grain. Capa- 
bility unit TVe-3 (15); pasture and range site 4. 
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Conejo Series 


The Conejo series consists of well-drained loamy soils 
that are underlain by basic, igneous, alluvial material at 
a depth of 414 to 6 feet. These soils are gently sloping 
to sloping and occupy fans and toe slopes. The vegetation 
consists chiefly of annual grasses and forbs and scattered 
oaks. Elevations range from 1,200 to 2,000 feet above sea 
level. The annual rainfall is 14 to 18 inches, average 
annual temperature is about 60° F., and the frost-free 
period is about 250 days. The main associated soils are 
the Edenvale and Cibo. 

The surface layer is dark-gray to very dark gray clay 
loam 20 to 28 inches thick. The next layer is dark grayish- 
brown clay loam that extends to a depth of 55 inches or 
more. Below this is stratified, basic, igneous, alluvial 
material. The Conejo soils vary somewhat in texture and 
in the amount of gravel in the solum. 

Conejo soils are used for dryland grain and incidental 
pasture. 

Conejo clay loam, 2 to 9 percent slopes (CpC).—This 
soil occurs on toe slopes and fans between the valley 
bottoms and the uplands. 

Representative profile: On main ranch road to Quien 
Sabe Ranch headquarters, 300 yards west of fork in road. 


Al1I—O to 2 inches, durk-gray (lOYR 4/1) clay loam, black 
(10YR 2/1) when moist; moderate, fine, granular 
structure; hard when dry, very friable when moist, 
slightly sticky and slightly plastic when wet; abun- 
dant very fine roots; common, very fine, interstitial 
pores; neutral; clear, smooth boundary. 

Al12—2 to 7 inches, very dark gray (10¥R 3/1) clay ioam, 
biack (10YR 2/1) when moist; moderate, fine, gran- 
ular structure; hard when dry, friable when moist, 
sticky and plastic when wet; abnndant very fine 
roots; common, very fine, interstitial pores; neutral; 
elear, smooth boundary. 

A13—7 to 25 inches, very dark gray (1OYR 3/1) clay loam, 
very dark gray (10YR 3/1) when moist; moderate, 
fine, subangular blocky structure; hard when dry, 
friable when moist, sticky and plastie when wet; 
abundant very fine roots; common, medium and 
coarse, tubular pores, common, very fine, interstitial 
and tubular pores; mildly alkaline; clear, smooth 
boundary. 
to 38 inches, dark grayish-brown (10YR 4/2) clay 
loam, very dark grayish brown (10YR 3/2) when 
moist; moderate, fine, subangular blocky structure; 
hard when dry, friable when moist, sticky and plas- 
tic when wet; plentiful very fine roots; few, very 
fine, interstitial and tubular pores, common, mediuni 
and coarse, interstitial pores; mildly alkaline; grad- 
ual, smooth boundary. 
to 55 inches, dark grayish-brown (10YR 4/2) clay 
loam, very dark grayish brown (10YR 3/2) when 
moist; weak subangular blocky structure; hard when 
dry, friable when moist, sticky and plastic when wet; 
few very fine roots; common, very fine, interstitial 
and tubular pores; mildly alkaline. 


Jnluded with this soil are small areas of the Edenvale 
soils. 

This soil is moderately fertile. Available water holding 
capacity is 10 to 12 inches. Permeability is moderately 
slow, runoff is slow to medium, and the hazard of erosion 
is slight to moderate. Water from surrounding hills has 
cut gullies in a few included areas. The root zone is very 
deep. " 

This soil is used for dryland grain and incidental pas- 
ture. Capability unit [TTe-5 (15). 


C2—38 


Corralitos Series 


The Corralitos series consists of somewhat excessively 
drained sandy soils that are underlain by stratified allu- 
vial sand at a depth of 42 to 60 inches. These soils are 
on fans and are gently sloping to sloping. The vegetation 
consists mainly of annual grasses and forbs and areas of 
brush, eucalyptus, and fern. Elevations range from 200 
to 800 feet. Annual rainfall is 16 to 20 inches, average 
annual temperature is abont 59° F., and the frost-free 
period is about 260 days. The main associated soils are 
the Arnold, Pinto, and Cotati. 

The surface layer, about 20 inches thick, (fig. 4) is 
brown loamy sand in most places, but it ranges from 
brown to grayish brown. The next layer is pale-brown 


loamy sand about 22 inches thick. Below this is light 
yellowish-brown stratified alluvial sand. 
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Figure ¢.—Road cut in Corralitos loamy sand, 2 to 9 percent slopes, 
showing the darker surface layer and a lighter colored, coarser 
textured subsoil. The entrenching tool is about 20 inches long. 


The Corralitos soils are used for dryland and irrigated 
apricots and grapes and for dryland grain and pasture. 

Corralites loamy sand, 2 to 9 percent slopes (CuC).— 
This soil lies on small fans and toe slopes. 

Representative profile: In apricot orchard on west side 
of Cole Road, one-half mile north of U.S. Highway No. 
191 
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Ap—0 to 8 inches, brown (10Y¥R 5/3) loamy sand, dark brown 
(10YR 3/3) when moist; single grain; loose when 
dry, nonsticky and nonplastic when wet; plentiful 
very fine and fine roots; strongly acid; clear, smooth 
boundary. 

A1—8 to 20 inches, brown (10YR 5/3) loamy sand, dark 

brown (10YR 3/3) when moist; single grain; loose 

when dry, nonsticky and nonplastic when wet; few 
very fine, fine, and coarse roots; strongly acid; grad- 
ual, smooth boundary. 

to 42 inches, pale-brown (10YR 6/3) loamy sand, 

brown (10YR 4/3) when moist; single grain; loose 

when dry, nonsticky and nonplastic when wet; few 
coarse roots; stratified; strongly acid; clear, smooth 
boundary. 

C2—42 to 84 inches +, light yellowish-brown (10YR 6/4) 
stratified sand, dark yellowish brown (10YR 4/4) 
when moist; single grain; loose when dry, nonsticky 
and nonplastic when wet; strongly acid. 


Included with this soil are some small areas of Arnold 
soils and of some soils that have a sandy loam surface 
layer. 

This soil has low fertility. Permeability is rapid, and 
runoff is very slow. The hazard of erosion is slight to 
none, but in some included areas water from surrounding 
hills has cut gullies. Available water holding capacity 
is about 4 to 5 inches. The root zone is very deep. 

This soil is used for dryland and irrigated apricots, 
grapes, grain, and pasture. Capability unit IIIs4 (14). 
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Cotati Series 


The Cotati series consists of moderately well drained 
soils that formed in alluvium derived from many kinds 
of rocks. These soils have a loamy surface layer and a 
clayey subsoil. They are on terraces and are gently slop- 
ing to moderately steep. The vegetation consists mostly 
of annual grasses and forbs and scattered oaks. Eleva- 
tions range from 200 to 800 feet above sea level. Annual 
rainfall is 16 to 20 inches, average annual temperature 
is about 60° F., and the frost-free period is about 260 
days. The main associated soils are the Arnold, Los 
Gatos, Soper, and Sween. 

The surface layer is grayish-brown to gray loam 16 to 
24 inches thick. The subsoil is brown clay 14 to 20 inches 
thick. The upper part of the substratum is light yellowish- 
brown coarse sandy clay loam about 4 to 10 inches thick. 
It overlies gravelly sandy loam alluvium that extends 
to an undetermined depth and is commonly brittle and 
compact in place. In some places a few fine pebbles are 
in the surface layer and moderate amounts are in the 
subsoil. 

The Cotati soils are used for pasture. 

Cotati loam, 9 to 15 percent slopes, eroded (CvD2).— 
This soil occurs on dissected terraces. 

Representative profile: On Nyland Ranch, one-quarter 
mile southeast of junction of State Route 156 and U.S. 
Highway No. 101, 50 yards east of State Route 156. 

Al—0O to 14 inches, grayish-brown (10YR 5/2) loam, dark 
yellowish brown (10YR 3/4) when moist; weak, fine, 
subangular blocky structure; hard when dry, very 
friable when moist, slightly sticky and slightly plas- 
tie when wet; abundant very fine and fine roots; 
common, very fine and fine, tubular pores, common, 


fine and medium, interstitial pores; strongly acid; 
clear, smooth boundary. 


A2—14 to 17 inches, gray (10YR 6/1) loam, gray (10YR 5/1) 
when moist; weak, fine, subangular blocky struc- 
ture; hard when dry, very friable when moist, slight- 
ly sticky and slightly plastic when wet; abundant 
very fine and fine roots; common, very fine and fine, 
tubular pores, common, fine and medium, inter- 
stitial pores; strongly acid; abrupt, smooth boun- 
dary. 

B2t—17 to 31 inches, brown (10YR 5/8) sandy clay, brown 
(10YR 4/3) when moist; strong, coarse, columnar 
structure; very hard when dry, very firm when 
moist, very sticky and very plastic when wet; few 
very fine roots; few, very fine and fine, tubniar 
pores; thin continuous clay films on surfaces of peds 
and pores; common slickensides that are fine, 
medium, and coarse; strongly acid; clear, smooth 
boundary. 

C1i—81 to 35 inches, light yellowish-brown (2.5Y 6/4) coarse 
sandy clay loam, light olive brown (2.5¥ 5/4) when 
moist; weak, fine, subangular blocky structure; hard 
when dry, firm when moist, sticky and plastic when 
wet; few very fine roots; few, fine, interstitial pores; 
brown organic stains on larger ped surfaces; 
strongly acid; clear, smooth boundary. 

IIC2—35 to 50 inches, olive-brown gravelly sandy loam, 
brittle and compact; strongly acid, 

Figure 5 shows a profile of Cotati loam, 9 to 15 percent 
slopes, eroded. os 

Included with this soil are small areas of Antioch soils. 
Also included are some soils that are moderately alkaline 
and calcareous in the substratum. 

This soil has low fertility. Available water holding 
capacity is 2.5 to 4.5 inches. Permeability is very slow, 
and runoff is medium to rapid. The hazard of erosion is 
moderate to severe, and small included areas are severely 
eroded. The root zone is shallow. 

The soil is used for dryland pasture. Capability unit 
Vie-3 (15); pasture and range site 4. 

Cotati loam, 2 to 9 percent slopes (CvC).—This soil is 
similar to Cotati loam, 9 to 15 percent slopes, eroded, 
but it has a thicker surface layer, is less sloping, and is 
only slightly eroded. It occurs on high terraces or along 
small drainageways in areas south of the Flint Hills and 
west of San Juan Bautista. Slopes are dominantly 2 to 6 
percent. 

Included with this soil are a few small areas that have 
a sandy loam or clay loam surface layer. Also included 
are some soils that have a thicker surface because they 
receive material from higher areas, 

This soil has low to moderate fertility. Available water 
holding capacity is 3.0 to 4.5 inches. Runoff is slow to 
medium, and the hazard of erosion is slight to moderate. 

The soil is used for dryland pasture. Capability unit 
TVe-3 (15); pasture and range site 4. 

Cotati loam, 15 to 30 percent slopes, eroded (CvE2).— 
This soil is similar to Cotati loam, 9 to 15 percent slopes, 
eroded, but it is more sloping and has a thinner surface 
layer. Slopes are dominantly 20 to 25 percent. The sur- 
face layer is generally grayish brown but ranges to light 
brownish gray in a few places. In a few areas as much as 
1 or 2 percent of the surface layer is fine gravel. Included 
with this moderately eroded soil are a few severely eroded 
areas. ; 

Runoff is rapid. The hazard of erosion is severe. 

This soil is used for dryland pasture. Capability unit 
Vie-8 (15); pasture and range site 4. 
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Figure 5—Road cut through Cotati loam, 9 te 15 percent slopes, 

eroded. This soil has a dark-colored surface layer, a leached layer, 

and a sandy clay subsoil. The sandy clay subsoil severely limits the 

growth of roots and the penetration of water. The entrenching 
tool is about 20 inches long. 


Cropley Series 


The Cropley series consists of well-drained clayey 
soils that are underlain by coarser textured material at 
depths greater than 40 inches. These soils are nearly 
level to sloping and occupy fans and terraces. The vegeta- 
tion consists of annual grasses and forbs and scattered 

oaks, Elevations range from 130 to 1,500 feet above sea 
level, Annual rainfall is 12 te 14 inches, average annual 
cope ature is about 59° F., and the frost-free period is 
about 260 days. The main associated soils are the Clear 
Lake, Sor rento, and Willows. 

The surface layer is very dark gray to dark gr 
brown clay or silty clay loam that is about 32 
thick, The next layer is grayish-brown a 
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foal 10 to 15 inches in thickness. Below this i: 
brown sandy clay loam that is underlain by stratified 


sand, gravel, and clay in some places. These stratified 
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materials extend to depths greater than 5 feet. The con- 
tent of lime below the surface layer varies. 

The Cropley soils are used for irrigated fruit and nuts, 
vegetables, grapes, sugar beets, tomatoes, and alfalfa and 
for dryland grain and incidental pasture. 

Cropley clay, 2 to 9 percent slopes (CwC). —This soil 
is on long gently sloping fans or is in gently rolling 
areas, 

Representative profile: On O’Connell Ranch, one-half 
mile northwest of house and 1 mile southwest of railroad. 


Ap—O to 6 inches, very dark gray (10YR 3/1) clay, black 
(20¥R 2/3) when moist; strong, fine, granular 


structure; hard when dry, firm when moist, yery 


sticky and very plastic when wet; qandne very 
tine and fine roots; few, very fine and fine, tubular 
pores; few, medium and coarse, interstitial pores; 
neutral; clear, smooth boundary. 

Al1—6 to 20 inehes, very dark gray (10YR 3/1) clay, black 
(10YR 2/1) when moist; moderate, fine, angular 
blocky structure; very hard when dry, very firm 
when moist, very sticky and very plastic when wet; 
abundant very fine and fine roots; few, very fine 
and fine, tubular pores; few small pebbles; common 
fine and medium slickensides; moderately alkaline; 
gradual, smooth boundary. 

A12—20 to 82 inches, dark grayish-brown (10YR 4/2) clay, 
very dark grayish brown (10YR 38/2) when moist; 
moderate, medium, angular blocky structure; very 
hard when dry, very firm when moist, very sticky 
and very plastic when wet; few very fine and fine 
roots; few, very fine and fine, tubular pores, few, 
fine and medium, interstitial. pores; few small peb- 
bles; common fine and medium slickensides; moder- 
ately alkaline, slightly effervescent; gradual, smooth 
boundary. 
to 42 inches, grayish-brown (2.5Y 5/2) clay, dark 
grayish brown (2.5Y 4/2) when moist; weak, 
medium, subangular blocky structure; slightly hard 
when dry, firm when moist, very sticky and very 
plastic when wet; few very fine and fine roots; few, 
fine and medium, tubular pores, few, medium, inter- 
stitial pores; few small pebbles; moderately alkaline, 
strongly effervescent; gradual, smooth boundary. 
to 65 inches, grayish-brown (2.5Y 5/2) sandy clay 
loam, dark grayish brown (2.5Y 4/2) when moist; 
weak, medium, subangular blocky structure; slightly 
hard when dry, firm when moist, slightly sticky and 
slightly plastic when wet; few very fine and fine 
roots; common, fine and medium, tubular pores, com- 
mon, fine and medium, interstitial pores; moderately 
alkaline, slightly effervescent. 

Included with this soil are small areas of Clear Lake 
and Willows soils. 

This soil is fertile. Available water holding capacity 
is 8 to 10 inches. Permeability is slow, runoff is slow to 
medium, and the hazard of eresion is slight to moderate. 
In a few included areas, water from surrounding hills 
has cut gul lies. The root zone is very deep. 

The soil is used for irrigated fruits, nuts, sugar beets, 
tomatoes, grapes, and vegetables, for dryfar med grain, 
and for incidental pasture. Capabili ity units Ile-5 (14) 
and [¥Te-5 (15). 

Cropley clay, 0 te 2 percent slopes (CwA).—This nearly 
level soil is similar to Cropley clay, 2 to 9 percent slopes, 
but the surface layer contains coarse gravel in some 
areas. Also, the underly ying material is somewh iat st strati- 
fied ane contains s strata Poe “fine to medium gravel in so 
places. Included with this soil are small areas of som 1e- 
< hat ‘poorly drained soils. 

Runoff is very slow and is ponded in a small areas dur- 
ing winter. The hazard of erosion is slight to none. 
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This soil is used for irrigated fruits, nuts, grapes, 
alfalfa, sugar beets, and tomatoes and for dryland grain 
and incidental pasture. Capability unit IIs-5 (14). 

Cropley silty clay loam, 2 to 9 percent slopes (CyC).— 
This soil is similar to Cropley clay, 2 to 9 percent slopes, 
but it has a silty clay loam surface layer. It occurs in 
the Bolsa Area on long slopes that are dominantly 3 to 
5 percent in most places. Runoff is slow to medium, and 
the hazard of erosion is slight to moderate. 

Included with this soil are soils that have a dark grayish- 
em surface layer and soils that have a clay surface 
ayer. 

This soil is used for irrigated fruits, nuts, grapes, 
alfalfa, sugar beets, tomatoes, and vegetables and for 
incidental dryland pasture. Capability unit TIe-5 (14). 


Diablo Series 


The Diablo series consists of well-drained clayey soils 
that are underlain by calcareous soft sandstone and shale 
at depths greater than 30 inches. These soils are on hilly 
uplands and are strongly sloping to very steep. The vege- 
tation consists of annual grasses and forbs and on the 
severely eroded slopes, scattered oaks and areas of brush. 
Elevations range from 400 to 2,000 feet. Annual rainfall 
is 12 to 16 inches, average annual temperature is 60° F., 
and the frost-free period is about 250 days. The main 
associated soils are the San Benito, Linne, and Soper. 

In most places the surface layer is very dark gray clay 
18 to 38 inches thick, but it ranges from clay to heavy 
clay loam (fig. 6). The next layer is dark grayish-brown 
to pale-olive clay 12 to 30 inches thick. Below this is 
stratified soft sediments or soft sandstone and shale. The 
depth to bedrock ranges from 30 to more than 60 inches. 
In some areas rock fragments, 2 to 10 inches in diameter, 
are interbedded between the lowest clay layer and the 
underlying sandstone. 

These soils vary mainly in the amount of gravel and 
the content of lime in the profile. Because they crack 
deeply on drying, the upper part of the surface layer has 
granular structure. 

The Diablo soils are used for dryland grain, chiefly 
barley, pasture, and range. A few small areas are irri- 
gated and used for wine grapes. 

Diablo clay, 15 to 30 percent slopes, eroded (DaE2).— 
This soil occurs on rounded hills and broad ridgetops. 

Representative profile: On hillside to west of Cienega 
Road, at top of grade, 1 mile north of Bird Creek. 

All—0 to 8 inches, very dark gray (10YR 3/1) clay, black 
(10YR 2/1) when moist; strong, fine, granular 
structure; very hard when dry, very firm when 
moist, very sticky and very plastic when wet; 
abundant very fine and fine roots; many, very fine 
and fine, interstitial pores; moderately alkaline; 
gradual, smooth boundary. 

Ail2—8 to 26 inches, very dark gray (10YR 3/1) clay, black 
(10YR 2/1) when moist; strong, very fine, angular 
blocky structure; very hard when dry, very firm 
when moist, very sticky and very plastic when wet; 
plentiful very fine and fine roots; few, very fine and 
fine, tubular pores; common fine slickensides; mod- 
erately alkaline, strongly effervescent; gradual, 
smooth boundary. 


A13—26 to 38 inches, very dark gray (10¥YR 8/1) clay, black 
(10YR 2/1) when moist; common, coarse, distinct 
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Figure 6.—Diablo clay exposed in a road cut on Cienega Road, 

about 8 miles south of Hollister. A uniformly dark surface layer 

grades to lighter colored parent material at a depth of about 44 
eet. 


mottles of dark grayish-brown (2.5Y 4/2), very 
dark grayish brown (2.5Y 3/2) when moist; strong, 
fine, angular blocky structure; very hard when dry, 
very firm when moist, very sticky and very plastic 
when wet; plentiful very fine and fine roots; com- 
mon, very fine and fine, tubular pores; roots ori- 
ented along ped surfaces; common soft masses of 
lime; many slickensides that are fine, medium, and 
coarse; moderately alkaline, strongly effervescent ; 
gradual, smooth boundary. 

Gt- 88 to 52 inches, dark grayish-brown (2.5Y 4/2) clay, 
very dark grayish brown (2.5¥ 3/2) when moist; 
common, coarse, faint mottles of light olive brown 
(2.5Y 5/4), olive brown (2.5Y 4/4) when moist; 
strong, fine, angular blocky structure; very hard 
when dry, very firm when moist, very sticky and 
very plastic when wet; few very fine and fine roots; 
common, very fine and fine, tubular pores; common 
soft masses of lime; roots oriented along ped sur- 
faces; many fine and medium slickensides; moder- 
ately alkaline, strongly effervescent; gradual, smooth 
boundary. 
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C2—52 to 68 inches, pale-olive (SY 6/3) clay, olive (5¥Y 4/3) 
when moist; weak, fine, subangular blocky struc- 
ture; hard when dry, firm when moist, very sticky 
and very plastic when wet; few, very fine and fine, 
tubular pores; common soft masses of lime and dis- 
seminated lime; moderately alkaline, strongly effer- 
vescent; gradual, smooth boundary. 

R—68 inches, clive, highly weathered, calcareous, soft clay 
shale. 

Under cultivation this soil is easily eroded and gullies 
form readily. Most areas are moderately eroded, but many 
of the steeper slopes are severely eroded, and a few areas 
are only slightly eroded. 

Included with this soil are small areas of San Benito, 
Rincon, and Soper soils and of some soils that are calcare- 
ous throughout the profile. Also included are some large 
and many small Landslides. 

This soil is highly fertile. Available water holding 
capacity is about 8 to 10 inches. Permeability is slow, 
runoff is rapid, and the hazard of erosion is severe. The 
root zone is deep to very deep. 

The soil is used for dryland grain and pasture. Capa- 
bility unit TVe-5 (15); pasture and range site 1. 

Diablo clay, 9 to 15 percent slopes (DaD).—This soil is 
similar to Diablo clay, 15 to 80 percent slopes, eroded, 
but it has a thicker surface layer, is less sloping, and is 
only slightly eroded. It lies on low rolling hills or on toe 
slopes where the soil is somewhat thicker than typical. 
In a few areas, this soil has lime in the surface layer. 

This soil has available water holding capacity of 10 to 
12 inches. Runoff is medium, and the hazard of erosion 
is moderate. The root zone is very deep. 

The soil is used for dryland grain and pastures. Capa- 
bility unit ITTe-5 (15); pasture and range site 1. 

Diablo clay, 30 to 50 percent slopes, eroded (Daf2).— 
This soil is similar to Diablo clay, 15 to 30 percent slopes, 
eroded, but it is steeper, has a thinner profile, and ranges 
from very dark gray to gray in the surface layer. This 
steep soil occurs in areas that are generally moderately 
steep and in more rugged areas that have narrow, wind- 
ing ridgetops. Slopes are dominantly 45 to 50 percent. 
This soil is moderately eroded. Landslides are common, 
and the underlying material has been exposed by erosion 
in some areas, especially along drainageways and in areas 
of repeated slipping. 

Included with this soil are small and large Landslides, 
some severely eroded areas, and Gullied land. Also 
included are small areas of San Benito soils. 

Available water holding capacity is 6 to 8 inches. Run- 
off is rapid, and the hazard of erosion is severe. The 
root zone is moderately deep to deep. 

This soil is used for dryland pasture and grain. Capa- 
bility unit VIe-5 (15); pasture and range site 1. 

Diablo clay, 50 te 75 percent slopes, severely eroded 
(DaG3}.—This soil is similar to Diablo clay, 15 to 30 per- 
cent slopes, eroded, but it is steeper, has a thinner profile, 
and is severely eroded. Where the subsoil has been ex- 
posed by erosion, the color of the surface layer ranges 
from dark gray and grayish brown to yellowish brown. 
This soil occurs on hills where slopes are dominantly 60 
percent. Rills and gullies are common. 

Available water holding capacity is 4 to 6 inches. Run- 
off is very rapid, and the hazard of erosion is very severe. 
The root zone is moderately deep. 
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Range is the main use of this soil. Capability unit 
VIle-5 (15); pasture and range site 1. 

Diablo-Linne complex, 9 to 15 percent slopes (DID).— 
This mapping unit is 60 percent Diablo clay, 9 to 15 per- 
cent slopes, and 40 percent Linne clay loam, 9 to 15 per- 
cent slopes. These soils occur on broad ridges that have 
strongly sloping side slopes. The Diabio soils generally 
occupy the gentle slopes, most of the north-facing slopes, 
and the saddles and drainageways. On these soils runoff 
is medium, and the hazard of erosion is moderate. 

These soils are used mainly for pasture, but a few 
areas are in dryland grain. Capability unit ITTe-5 (15); 
pasture and range site 1. 

Diablo-Linne complex, 15, to 30 percent slopes, eroded 
(DIE2)—This mapping unit generally is 50 percent Diablo 
clay, 15 to 30 percent slopes, eroded, and 50 percent Linne 
clay loam, 15 to 30 percent slopes, eroded. These soils 
occur on ridgetops or as areas of moderately steep soils. 
The Diablo soils generally occur on the more gentle 
slopes, the north-facing slopes, and around drainage- 
ways. Runoff is medium to rapid, and the hazard of ero- 
sion is moderate to severe. 

Included in this complex are a few small Landslides 
and some severely eroded areas. 

Pasture is the main use. Capability unit [Ve-5 (15); 
pasture and range site 1. 

Diablo-Linne complex, 30 to 50 percent slopes, eroded 
(DIF2)——This mapping unit is about 50 percent Diablo clay, 
30 to 50 percent slopes, eroded, and 50 percent Linne clay 
loam, 30 to 50 percent slopes, eroded. These steep soils 
occur on side slopes, some of which are the side slopes of 
narrow, winding ridges. Dominant slopes range from 45 
to 50 percent. Runoff is rapid, and the hazard of erosion 
is severe. 

Included with this complex are small Landslides, severe- 
ly eroded areas, and some outcrops of underlying material 
in very steep areas and on breaks. Also included are 
small areas of Shedd soils. 

Pasture is the main use. Capability unit VIe-5 (15) ; 
pasture and range site 1. 


Docas Series 


The Docas series consists of well-drained, loamy soils 
that, at a depth of 4 to 5 feet, are underlain by stratified, 
calcareous silt loam alluvium. These soils are on flood 
plains and are nearly level to moderately sloping. Vegeta- 
tion consists of annual grasses and forbs and a few oaks, 
Elevations range from 1,200 to 2,000 feet above sea level. 
Annual rainfall is 10 to 12 inches, average annual tem- 
perature is about 60° F., and the frost-free period is 
about 250 days. The main associated soils are the Panoche, 
Kettleman, Sorrento, and Shedd. 

The surface layer is generally light-gray to light olive- 
gray silt loam or gray to dark-gray clay loam 10 to 16 
iches thick. The next layer is gray to light-gray silt 
loam or clay loam 24 to 30 inches thick. It is underlain 
by light-gray silt loam that is stratified with thin lenses 
of sandy Joam and clay loam. 

Docas soils are used mostly for dryland pasture, but 
some small areas are used for dryland grain. 

Bocas silt loam, 0 te 2 percent slopes {DoA).—This 
soil occurs in upland valleys and along drainageways. 
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Representatives profile: On Ashurst Ranch in Valle- 
citos Valley, by a fence on south side of Ned Idria Road, 
2 miles east of ranch house. 

Al11—O to 5 inches, light-gray (5Y 7/2) silt loam, olive gray 
(5Y 5/2) when moist; moderate, thin, platy structure 
that breaks readily into moderate, fine, granular struc- 
ture; slightly hard when dry, very friable when 
moist, slightly sticky and slightly plastic when wet; 
abundant very fine and fine roots; common, very 
fine and fine, tubular pores; moderately alkaline; 
strongly effervescent; clear, smooth boundary. 

A12—5 to 11 inches, light olive-gray (5Y 6/2) silt loam, olive 
gray (5Y¥ 4/2) when moist; weak, fine, subangular 
blocky structure; slightly hard when dry, friable when 
moist, slightly sticky and slightly plastic when wet; 
abundant very fine and fine roots; common, very fine 
and fine, tubular pores; moderately alkaline; strongly 
effervescent; gradual, smooth boundary. 

JIC1i—11 to 36 inches, gray (5Y 6/1) silt loam, dark gray 
(5Y 4/1) when moist; weak, fine, subangular blocky 
structure; slightly hard when dry, friable when moist, 
slightly sticky and slightly plastic when wet; few 
very fine and fine roots; common, very. fine and fine, 
tubular pores; stratified; moderately alkaline; 
Strongly effervescent; gradual, smooth boundary. 

IIC2—36 to 88 inches, light-gray (2.5Y 7/2) silt loam, grayish 
brown (2.5Y 5/2) when moist; weak, fine, subangular 
blocky structure; slightly hard when dry, friable 
when moist, slightly sticky and slightly plastic when 
wet; few, very fine and fine, tubular pores, thin 
strata of sandy loam and clay loam; moderately 
alkaline; strongly effervescent. 


Included are small areas of Sorrento and Panoche soils. 
Also inctuded are small areas of soils that lack a calcar- 
eous surface layer and some soils in which clay increases 
slightly in the subsoil. 

This soil is moderately fertile. Available water holding 
capacity is about 10 to 12 inches. Permeability is moderate, 
runoff 1s very slow, and the hazard of erosion is slight to 
none. The rooting depth is very deep. 

This soil is mostly in dryland pasture, but some small 
areas are used for grain. Capability unit ITVc-1 (15); 
pasture and range site 7. 

Docas silt loam, 2 to 9 percent slopes (DoC).—This 
soil is similar to Docas silt loam, 0 to 2 percent slopes, but 
is gently to moderately sloping. It occurs on flood plains 
and fans in upland valleys. Dominant. slopes range from 
3 to 6 percent. A few areas are gullied by water that runs 
in from the surrounding uplands. Runoff is slow to medi- 
um, and the hazard of erosion is slight to moderate. 

A few areas of this soil are used for dryland grain, but 
pasture is the dominant use. Capability unit [Vc-1 (15); 
pasture and range site 7. 

Docas clay loam, 0 to 2 percent slopes (DsA}.—This 
soil is similar to Docas silt loam, 0 to 2 percent slopes, but 
has a gray to dark-gray clay loam surface soil. It occurs 
along drainageways in upland valleys. In some places 
the drainageways are deeply cut and have nearly vertical 
walls, Included in mapping were smal] areas of soils that 
have a silty clay loam surface soil. 

This Docas soil is used mostly for pasture, but a few 
areas are in dryland grain. Capability unit [Vc-1 (15) ; 
pasture and range site 7. 

Docas clay loam, 2 to 9 percent slopes (DsC).—This 
soil is similar to Docas silt loam, 0 to 2 percent slopes, but 
it is gently sloping to moderately sloping and has a gray 
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to dark-gray clay loam surface layer. It occurs on fans and 
flood plains in upland valleys. Dominant slopes are be- 
tween 3 and 6 percent. Runoff is slow to medium, and 
the hazard of erosion is slight to moderate. 

This soil is used mostly for pasture, but a few small 
areas are used for dryland grain. Capability unit [Vc-1 
(15); pasture and range site 7. 


Edenvale Series 


The Edenvale series consists of somewhat poorly 
drained, very deep, clayey soils that formed in basic igne- 
ous alluvium. These soils are nearly level and occur on 
flood plains. The vegetation is annual grasses, forbs, and 
scattered oaks. Elevations range from 1,500 to 2,000 feet. 
Annual rainfall is 14 to 18 inches, average annual tem- 
perature is 60° F., and the frost-free period is about 260 
days. The main associated soils are the Conejo and Cibo. 

The surface layer is very dark gray clay 24 to 30 inches 
thick. The next layer is very dark gray clay alluvium 
that generally extends to depths below 5 feet. 

The Edenvale soils are used for dryland and irrigated 
grain and pasture. 

Edenvale clay, 0 to 2 percent slopes (EcA}.—This soil 
lies on the flood plains and edges of flood plains. 

Representative profile: 80 yards east of Quien Sabe 
Ranch. 


Ap—0 to 10 inches, very dark gray (10YR 3/1) clay, black 
(10YR 2/1) when moist; strong, fine, granular struc- 
ture; hard when dry, firm when moist, very sticky and 
very plastic when wet; plentiful very fine and fine 
roots; common, fine and medium, interstitial pores; 
neutral; abrupt, smooth boundary. 

A1—10 to 26 inches, very dark gray (10YR 3/1) clay, black 
(10¥R 2/1) when moist; strong, medium, angular 
blocky structure; very hard when dry, very firm 
when moist, very sticky and very plastic when wet; 
plentiful very fine and fine roots; common, fine and 
medium, tubular pores, few, fine and medium, inter- 
stitial pores; common fine and medium slickensides; 
mildly alkaline; gradual, smooth boundary. 

C1—26 to 42 inches, very dark gray (10YR 3/1) clay, black 
(10YR 2/1) when moist; moderate, fine, angular 
blocky structure; hard when dry, firm when moist, 
very sticky and very plastic when wet; few very fine 
and fine roots; common, very fine and fine, tubular 
pores; common fine and medium slickensides; com- 
mon, small, soft masses of lime; moderately alkaline, 
strongly effervescent; gradual, smooth boundary. 

C2—42 to 60 inches, very dark gray (10YR 3/1) clay, black 
(10Y¥R 2/1) when moist; weak, medium, sub- 
angular blocky structure; hard when dry, firm when 
moist, sticky and plastic when wet; few very fine and 
fine roots; few, very fine and fine, tubular pores; 
common, small, soft masses of lime; moderately 
alkaline, strongly effervescent. 


Included with this soil are some stony soils and some 
soils that are affected by salts and alkali. Also included 
are some small areas of Conejo soils. 

This soil has low to moderate fertility. Available water 
holding capacity is 8 to 10 inches. Runoff is very slow, 
permeability is slow, and the hazard of erosion is slight 
to none. The root zone is deep. 

The soil is used for dryland and irrigated grain and 
pasture (fig. 7). Capability unit IITw-5 (15). 
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Figure 7.—Cattle grazing irrigated pasture on Edenvale clay, 0 to 2 percent slopes, in Quien Sabe Valley. Hills in background are 
Cibo stony clay, 15 to 50 percent slopes, eroded. 


Gaviota Series 


The Gaviota series consists of well-drained to some- 
what excessively drained loamy and rocky loam soils un- 
derlain by sandstone and sandy shale. These soils are 
moderately steep to steep and occupy hilly mountainous 
uplands. The vegetation consists of annual grasses and 
forbs or a mixture of grasses, oaks, Digger pine, and 
brush. Elevations range from 1,200 to 3,800 feet above 
sea level, Annual rainfall is 14 to 20 inches. Average an- 
nual temperature is about 60° F., and the frost-free per- 
iod is about 260 days. The main associated soils are the 
San Benito, Gazos, and Vallecitos. 

In most places the surface layer is pale-brown loam 
4 to 12 inches thick, but the color ranges to grayish 
brown. The next layer is pale-brown gravelly loam 4 to 
12 inches thick. The underlying bedrock is chiefly mod- 
erately hard sandstone interbedded with shale. The depth 
to sandstone ranges from 8 to 24 inches, but is 12 to 20 
inches in most places. 

Gaviota soils are used for pasture, range, watersheds, 
wildlife, and recreation. 
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Gaviota loam, 30 to 50 percent slopes, eroded {GaF2).— 
This soil occupies steep slopes, some of which are the 
side slopes of narrow, winding ridges. In most areas ero- 
sion is moderate. 

Representative profile: 300 yards north of Clear Creek 
Road, three-quarters mile from Hernandez Valley; on 
hillside. 


Ail—0 to 7 inches, pale-brown (10YR 6/3} loam, dark grayish 
brown (10YR 4/2) when moist; moderate, fine, 
granular structure; slightly hard when dry, very 
friable when moist, slightly sticky and slightly plas- 
tie when wet; abundant very fine and fine roots; 
few, very fine, tubular pores and common, very fine 
and fine, interstitial pores; slightly acid; gradual, 
wavy boundary. 

Ci—7 to 19 inches, pale-brown (1O¥R 6/3) gravelly loam, 
brown (10YR 4/3) when moist; weak, medium, sub- 
angular blocky structure; slightly hard when dry, 
very friable when moist, slightly sticky and slightly 
plastic when wet; plentiful very fine and fine roots; 
common, very fine and fine, tubular pores, common, 
very fine, interstitial pores; slightly acid; gradual, 
wavy boundary. 

R—19 inches, yellowish-brown, highly fractured, medium- 
grained, moderately hard sandstone. 
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Included with this soi] are small areas of San Benito, 
Gazos, and Vallecitos soils. Also included are small areas 
of calcareous soils, some severely eroded soils, and some 
areas of rock outcrops. In some areas bedrock is more 
than 20 inches below the surface. 

This somewhat excessively drained soil has low fertil- 
ity. Available water holding capacity is about 1 to 3 
inches. Permeability is moderate, runoff is rapid to very 
rapid, and the hazard of erosion is severe to very severe. 
The root zone is shallow. 

This soil is used for range, wildlife, watersheds, and 
recreation. Capability unit VITe-1 (15); pasture and 
range site 6. 

Gaviota loam, 15 to 30 percent slopes (Gaf).—This 
soil is similar to Gaviota loam, 30 to 50 percent slopes, 
eroded, but it is less steep and is only slightly eroded. ‘The 
depth to sandstone is as much as 24 inches. The color 
of the surface layer ranges from pale brown to grayish 
brown and is generally grayish brown on north-facing 
slopes. This soil occurs on rounded hills, and slopes are 
dominantly 20 to 25 percent. The plant cover is generally 
grass, scattered thin stands of oak, and a few Digger 
pine. 

This soil is well drained. Available water holding capac- 
ity is 8 inches. Runoff is medium to rapid, and the haz- 
ard of erosion is moderate to severe. 

The soil is used for pasture. Capability unit VIe-1 (15) ; 
pasture and range site 6. 

Gaviota loam, 15 to 30 percent slopes, eroded (GaE2).— 
This soil is similar to Gaviota loam, 30 to 50 percent 
slopes, eroded, but it is less steep. In some places it oc- 
curs as rounded ridgetops in areas of steep soils. Slopes 
are dominantly about 25 percent. This soil is underlain 
mainly by sandstone at a depth of 16 to 20 inches. The 
plant cover is chiefly grass and scattered oaks, but a few 
areas have a thin to thick cover of brush. Included with 
this soil are some areas of rock outcrops and of very shal- 
low soils. These included areas generally make up less 
than 2 percent of the mapped areas. 

This soil is well drained. Runoff is rapid, and the haz- 
ard of erosion is severe. 

Pasture is the main use. Capability unit VIe-1 (15); 
pasture and range site 6. 

Gaviota rocky loam, 15 to 50 percent slopes, eroded 
(GrF2)—-Loam makes up most of this mapping unit, but 
rock outcrops cover about 2 to 10 percent of the surface, 
and there are small included areas of other soils. The 
underlying bedrock is commonly sandstone but includes a 
moderate amount of interbedded shale in some places. 
The depth to bedrock ranges from 8 to 16 inches, which 
is shallower than normal for the series. Slopes are domi- 
nantly 45 to 50 percent, and relief ranges from some- 
what angular hills to mountains. The vegetation consists 
of grasses, brush, and scattered trees. In the east-central 
part of the county, the plant cover is mostly grass and 
some brush and scattered oaks. In the southern part, it 
is mostly brush and wildfires are common. Most areas 
of this soil are moderately eroded, but some areas are 
severely eroded, especially in the southern part of the 
county. 

_ Included with this mapping unit are small to medium- 
sized areas of Sedimentary rock land, small to medium- 
sized areas that are severely eroded, and small areas of 
Gazos and Vallecitos soils. 
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This well drained to somewhat excessively drained soil 
is generally low in fertility. Available water holding 
capacity is 2 to 3 inches. Runoff is rapid to very rapid, 
and the hazard of erosion is severe to very severe. 

This soil is used for range, wildlife, watersheds, and 
recreation. Capability unit VIIs-1 (15); pasture and 
range site 6. 


Gazos Series 


The Gazos series consists of well-drained to somewhat 
excessively drained loamy soils. These soils are underlain 
by soft to moderately hard, acid, interbedded shale and 
sandstone at a depth of 20 to 60 inches. They are strongly 
sloping to very steep and occupy hilly to mountainous 
uplands. Vegetation consists chiefly of annual grasses and 
forbs, but there are thin to moderately thick stands of 
oaks and Digger pine and large areas of brush on the 
more eroded slopes. Elevations range from 1,200 to 3,800 
feet. above sea level. Annual rainfall is 14 to 20 inches, 
average annual temperature is about 60° F., and the 
frost-free period is about 260 days. The main associated 
soils are the Gaviota, Santa Lucia, San Benito, Henneke, 
and Linne. 

The surface layer is grayish-brown or dark grayish- 


_brown clay loam to silty clay loam 10 to 20 inches thick. 


The next layer is brown clay Joam to shaly clay loam 10 to 
40 inches thick. The underlying bedrock is largely soft clay 
shale and sandy clay shale with thin to moderately thick 
beds of soft, medium-grained sandstone. The depth to 
sandstone or shale ranges from 20 to 60 inches. These 
soils range from medium acid to slightly acid but are 
dominantly medium acid. 

Gazos soils are used for dryland grain, pasture, and 
range and for watersheds, wildlife, and recreation. 

Gazos clay loam, 15 to 30 percent slopes, eroded 
(GtE2}.—T his soil occurs on rounded ridges and in areas 
of steeper soils. In most places it is moderately eroded, but 
it is severely eroded in smal] areas. 

Representative profile: On Tully Ranch, 10 yards 
above ranch road; 2 miles east of State Route 25. 


Al1—0 to 8 inches, grayish-brown (10YR 5/2) clay loam, 
very dark grayish brown (10YR 3/2) when moist; 
moderate, fine, granular structure; hard when dry, 
firm when moist, sticky and plastic when wet; abun- 
dant very fine and fine roots; common, very fine and 
fine, interstitial pores; slightly acid; gradual, smooth 
boundary. 

A12—8 to 17 inches, grayish-brown (10YR 5/2) clay loam, 
very dark grayish brown (10YR 3/2) when moist; 
moderate, fine, angular blocky structure; hard when 
dry, firm when moist, sticky and plastic when wet; 
few very fine and fine roots; common, very fine, 
tubular pores; slightly acid; gradual, smooth bound- 
ary. 
to 34 inches, brown (10¥R 5/3) clay loam, dark 
brown (10YR 3/3) when moist; weak, medium, sub- 
angular blocky structure; hard when dry, firm when 
moist, sticky and plastic when wet; few very fine 
and fine roots; few, very fine, tubular pores; few, 
fine slickensides; common stains of material from 
the A horizon on ped surfaces; medium acid; grad- 
ual, smooth boundary, 

C—84 to 46 inches, brown (10YR 5/3) shaly clay loam, brown 
(10YR 4/3) when moist; weak, medium, subangular 
blocky structure; hard when dry, firm when moist, 
Sticky and plastic when wet; few, very fine, tubular 
pores; some relic structure; medium acid; gradual, 
smooth boundary. 
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R—46 inches, olive-gray (5Y 5/2), highly weathered, highly 
fractured, moderately hard, acid shale that contains 
thin beds of yellowish-brown (10YR 5/4), medium- 
grained sandstone. 

Included with this soil are some small areas of Santa 
Lucia, San Benito, Linne, and Henneke soils. Also in- 
cluded are some areas of clayey soils and small areas of 
rock outcrop. 

This soil is moderately fertile. Available water holding 
capacity is about, 4 to 8 inches. Permeability is moder- 
ately slow, runoff is rapid, and the hazard of erosion is 
severe. The root, zone extends to a depth of 24 to 48 


inches 
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This soil is used for pasture. Capability unit [Ve-5 
(15); pasture and range site 5. 

Gazos silty clay loam, 9 to 15 percent slopes (GsD).— 
This soil is similar to Gazos clay loam, 15 to 30 percent 
slopes, eroded, but it has a thicker profile, is less sloping, 
and is only slightly eroded. It occurs on toe slopes. Re- 
action throughout the profile is dominantly slightly acid. 
Included with this soil are some clayey soils. 

Runoff is medium, and the hazard of erosion is mod- 
erate. Available water holding capacity is about 8 to 10 
inches. The root zone is deep. 

This soi] is used for dryland grain and pasture. Capa- 
bility unit T{Ie-5 (15); pasture and range site 5. 

Gazos clay loam, 30 to 50 percent slopes, eroded 
(GtF2).—This soil is similar to Gazos clay loam, 15 to 30 
percent slopes, eroded, but it is steeper and has a slightly 
thinner profile. It is in areas where ridgetops are nar- 
row and winding. Slopes are dominantly 45 to 50 percent. 
Depth to underlying bedrock ranges from 20 to 50 inches 
but is 20 to 36 inches in most places. The plant cover 
ranges from grass and scattered oaks and Digger pine 
to moderately thick stands of oaks and pines and areas 
of brush. 

Included with this soil are small to medium-sized out- 
crops of shale and sandstone and small areas of very thin 
soils. Also included are small areas of ultrabasic intru- 
sions and rock outcrops and small areas of San Benito 
and Gaviota soils. 

This soil is somewhat excessively drained. Available 
water holding capacity is 4 to 6 inches. The root zone is 
moderately deep. Runoff is rapid to very rapid, and the 
hazard of erosion is severe to very severe. 

The soil is used for pasture, watersheds, recreation, 
and wildlife. Capability unit VIe-5 (15); pasture and 
range site 5. 

Gazos clay loam, 50 to 75 percent slopes, severely 
eroded (GiG3).—This soil is similar to Gazos clay loam, 15 
to 30 percent slopes, eroded, but it is much steeper, has 
a thinner profile, and is severely eroded. Slopes are dom- 
inantly 55 to 60 percent. The underlying bedrock, at an 
average depth of about 24 inches, is mostly shale and 
thin layers of sandstone. This soil is covered with brush, 
is thinly covered with grasses, or is almost bare. Drain- 
age is somewhat excessive. Runoff is very rapid, and the 
hazard of erosion is very severe. Available water holding 
capacity is about 2 to 4 inches. 

his soil is used for range and for watersheds, wildlife, 
and recreation. Capability unit VITe-5 (15); pasture 
and range site 5. 
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Gullied Land 


Gullied land {GuE) consists of alluvial areas that have 
been very severely damaged by erosion and gullying 
(fig. 8). These areas occur around water seeps, in areas 
of salt and alkali, and where water flowing from the hills 
concentrates crosses alluvial areas on its way to a 
larger stream. Most areas are eroded by water, but in the 
Boisa Area damage has been by both water and wind. 
In most places Gullied land is barren, though there are 
small areas of thin grass. Siltation is high. 
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Figure 8—Area of Gullied land in Vallecitos Valley, southeastern 
San Benito County. Most of the damage is caused by runoff from 
the nearby hills. 


This land is useful for watershed purposes and for 
range where grazing is restricted. Capability unit VITe-1 
(15); pasture and range site 6. 


Hanford Series 


The Hanford series consists of well-drained loamy soils 
that formed in alluvium derived from acid igneous rock. 
These soils are nearly level to sloping; they occur on flood 
plains and fans. The vegetation consists of annual grasses 
and forbs and scattered oaks and Digger pine. A few 
small areas are in brush. Elevations range from 200 to 
2,000 feet above sea level. Annual rainfall is 12 to 16 
inches. Average annual temperature is about 60° F., and 
the frost-free period is about 260 days. The main asso- 
ciated soils are the Sheridan, Auberry, and Salinas. 

The surface layer is grayish-brown and dark grayish- 
brown loam or coarse sandy loam about 20 inches thick. 
The next layer is grayish-brown loam about 4 inches 
thick. It is underlain by stratified coarse loamy sand and 
sandy loam that ranges from 22 to 40 inches. Below this 
is pale-brown coarse loamy sand. 

The Hanford soils are used for irrigated walnuts, 
pears, sugar beets, tomatoes, and vegetables; for irrigated 
and dryland wine grapes; and for dryland grain and 
incidental pasture. 

Hanford coarse sandy loam, 0 to 2 percent slopes 
{HaA)}.—This soil is nearly level and lies on flood plains 
along drainageways and in the larger valleys. 
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Representative profile: North of private road to St. 
Francis Retreat, 1 mile southeast of San Juan Bautista, 
200 yards northeast of race track. 


Ap—0O to 8 inches, grayish-brown (10YR 5/2) coarse sandy 
loam, very dark grayish brown (10YR 3/2) when 
moist; weak, fine, granular structure; hard when 
dry, very friable when moist, nonsticky and non- 
plastic when wet; plentiful very fine and fine roots; 
few, very fine and fine, interstitial pores; slightly 
acid; clear, smooth boundary. 

Ai— 8 to 20 inches, dark grayish-brown (10YR 4/2) coarse 
sandy loam, very dark grayish brown (10Y¥R 3/2) 
when moist; weak, coarse, subangular blocky struc- 
ture; hard when dry, very friable when moist, non- 
sticky and nonplastic when wet; few very fine and 
fine roots; few, very fine and fine, interstitial pores; 
slightly acid; abrupt, smooth boundary. 

AC—20 to 26 inches, grayish-brown (10YR 5/2) loam, very 
dark grayish brown (10YR 3/2) when moist; weak, 
medium, subangular blocky structure; hard when 
dry, very friable when moist, slightly sticky and 
‘slightly plastic when wet; few very fine and fine 
roots; common, very fine and fine, interstitial pores: 
1-inch layer of coarse sand at top of horizon; slightly 
acid; clear, smooth boundary. 

IIC1—26 tv 48 inches, grayish-brown (10YR 5/2), stratified, 
loamy coarse sand and sandy loam, very dark gray- 
ish brown (10YR 8/2) when moist; single grain; 
loose when dry, loose when moist, nonsticky and 
nonplastic when wet; few very fine and fine roots; 
slightly acid; clear, smooth boundary. 

IIC2—48 to 70 inches, pale-brown (10YR 6/3) loamy coarse 
sand, dark brown (10YR 3/3) when moist; weak, 
fine, subangular blocky structure; slightly hard when 
dry, very friable when moist, nonsticky and non- 
plastic when wet; slightly acid; clear, smooth bound- 
ary. 


Included with this soil are some small areas of Salinas 
soils and some soils that are sandy throughout the profile. 

This soil has low to moderate fertility. Available water 
holding capacity is about 6 to 8 inches. Permeability is 
‘apid, runoff is very slow, and the hazard of erosion is 
slight to none. The root zone is very deep. 

This soil is used for irrigated fruits, nuts, row and 
field crops and for dryland grain and incidental pasture. 
Capability units IIs4 (14) and IIIs (15). 

Hanford coarse sandy loam, 2 to 9 percent slopes 
(HaC}.—This soil is similar to Hanford coarse sandy loam, 
0 to 2 percent slopes, but it is more sloping and, in most 
places, is browner. It lies in narrow valleys, on fans, and 
along the sides of the larger valleys. Slopes are domi- 
nantly 3 to 5 percent, but they average 8 percent on small 
fans and in very narrow valleys. The vegetation is grass, 
scattered oaks and Digger pine, and brush in some areas. 
Underlying this soil is stratified material that generally 
contains lenses of finer textured material and one or more 
horizons of a buried soil. 

Runoff is slow to medium. The hazard of erosion is 
slight to moderate. 

This soil is used for irrigated walnuts and for irri- 
gated and dryland grapes, grain, and incidental pasture. 
Capability units IIfe+4 (14) and IfTe-1 (15). 

Hanford loam, 0 to 2 percent slopes (HfA)—This soil 
is similar to Hanford coarse sandy loam, 0 to 2 percent 
slopes, but it has a loam surface layer and, in some places, 
slightly more water-holding capacity. Available water 
holding capacity is about 7.5 to 8.5 inches. This soil 
occurs in narrow areas along drainageways or in small 
areas in the larger valleys. It is generally grayish brown 
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but ranges toward gray in some places. The underlying 
material is stratified with lenses of loamy coarse sand to 
loam. 

Included with this soil are small areas of soils that 
have impeded drainage. 

This soil is used for irrigated sugar beets, tomatoes, 
and vegetables; for irrigated and dryland grapes; and 
for dryland grain and incidental pasture. Capability 
units I-1 (14) and ITIc-1 (15). ; 

Hanford loam, 2 to 9 percent slopes (HfC).—This soil 
is similar to Hanford coarse sandy loam, 0 to 2 percent 
slopes, but it has a loam surface layer, contains lenses of 
medium-textured material in the substratum, and is 
gently sloping to moderately sloping. Areas of this soil 
are small or medium in size, and they occur in the larger 
valleys where slopes that extend from the hills tend to 
become less steep. This soil is generally grayish brown, 
but it ranges to gray in some pee The underlying 
material is stratified and generally contains one or more 
buried horizons. It also contains gravel in some areas. 

Included with this soil are a few small areas of soils 
that have impeded drainage. 

Available water holding capacity is 7.5 to 8.5 inches. 
Runoff is slow to medium, and the hazard of erosion is 
slight to moderate. 

This soil is used for irrigated and dryland grapes and 
for dryland grain and incidental pasture. Capability 
units Ife-1 (14) and ITTe-1 (15). 


Henneke Series 


The Henneke series consists of well-drained to_some- 
what excessively drained, very gravelly, loamy soils that 
are underlain by ultrabasic igneous rocks at a depth of 
17 to 25 inches. These soils occur in mountainous uplands 
and are moderately steep to very steep. Most areas are 
bare or are covered with brush and with a scattered to 
thin stand of pine. Elevations range from 2,500 to 4,000 
feet above sea level. Annual rainfall is 14 to 20 inches. 
Average annual temperature is about 60° F., and the 
frost-free period is about 250 days. The main associated 
soils are the Climara, Gaviota, Montara, and Gazos. 

The surface layer is brown fine gravelly loam 3 to 6 
inches thick. The subsoil is reddish-brown very gravelly 
clay loam 6 to 12 inches thick. Generally, a Jayer of light 
yellowish-brown gravelly clay loam, 8 to 14 inches thick, 
occurs between the subsoil and the underlying serpentine 
bedrock. The amount and size of gravel in the profile 
vary from place to place. 

The Henneke soils are used for range and for water- 
sheds, wildlife, and recreation. 

Henneke fine gravelly loam, 15 to 50 percent slopes, 
eroded (HnF2)—This moderately steep to steep soil is 
sparsely covered with brush. In most places erosion is 
moderate, but it is severe in some areas. 

Representative profile: On northwest side of road, 
one-half mile north of Clear Creek, on New Idria Grade; 
Clear Creek-New Idria Road. 

A—O0 to 3 inches, brown (7.5YR 5/2) fine gravelly loam, dark 
brown (7.5YR 8/2) when moist; moderate, fine, 
granular structure; slightly hard when dry, very 
friable when moist, slightly sticky and slightly plas- 
tie when wet; abundant very fine and fine roots; 
many, very fine and fine, interstitial pores; slightly 
acid; clear, wavy boundary. 
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B2t—3 to 11 inches, reddish-brown (5YR 5/4) very gravelly 
clay loam, dark reddish brown (5YR 3/4) when 
moist; moderate, fine, subangular blocky structure; 
hard when dry, firm when moist, sticky and plastic 
when wet; abundant very fine and medium roots; 
many, very fine and fine, interstitial pores; thin 
patchy clay films on surfaces of peds and sand 
grains; nentral; gradual, smooth boundary. 

C—1i to 25 inches, light yellowish-brown (10YR 6/4) very 
gravelly clay loam, dark yellowish brown 
4/4) when moist; weak, medium, subangular blocky 
structure; hard when dry, firm when moist, sticky 
and plastic when wet; plentiful fine and medium 
roots ; common, very fine, tubular pores, common, very 
fine and fine, interstitial pores; neutral; gradual, 
smooth boundary. 

R-—25 inches, light greenish-gray (5G 7/1), highly weathered, 
highly fractured, serpentine rock, greenish gray 
(5G 5/1) when moist. 

This soil is covered with a thin layer of fine greenish- 
gray fragments of serpentine. A thin layer of partly 
decomposed leaves and twigs occurs in brushy areas. 

Included with this soil are some small areas of Climara 
and Montara soils and of Igneous rock land. Also in- 
cluded are some stony areas and rock outcrops. 

This soil has very low fertility. It has a low calcium- 
magnesium ratio and is deficient in calcium. Available 
water holding capacity is 2 to 3 inches. Permeability is 
moderately slow, runoff is rapid to very rapid, and the 
hazard of erosion is severe to very severe. The root. zone 
extends to a depth of 17 to 25 inches in most places, but 
it, is as deep as 28 inches in some small areas. 

This soil is used for range, wildlife, and watersheds. 
Capability unit VIIe-1 (15); pasture and range site 8. 

Henneke soils, 15 to 75 percent slopes, severely eroded 
(HsG3}.—These soils are bare or are covered with brush 
and scattered Digger and Coulter pines. They are gen- 
erally brown to reddish brown, but in many places a 
greenish-gray cast is imparted by the fine serpentine 
fragments on the surface. Texture ranges from fine 
gravelly loam to gravelly clay, but it is dominantly fine 
gravelly loam to fine gravelly clay loam. Included with 
these soils are rock outcrops that make up as much as 85 
percent of some areas. 

These soils have very low fertility. Available water 
holding capacity is 2 to 4 inches. Runoff is rapid to very 
rapid, and the hazard of erosion is very severe. 

These soils are used for wildlife and watersheds. 
Capability unit VITIs-1 (15). 


Igneous Rock Land 


_ Igneous rock land (igG) consists dominantly of areas of 
igneous rock outcrops and of very shallow soils. The out- 
crops commonly cover 35 to 90 percent of the surface. 
The plant cover varies. In the southern part of the 
county, many areas are bare where the rock consists of 
serpentine and of silica-carbonates. Other areas have a 
moderately thick cover of brush and scattered Digger 
and Coulter pines. Areas underlain by granite in the 
Gabilan Range generally have a thick cover of brush 
and scattered Digger and Coulter pines. North of Quien 
Sabe Valley, areas on basic igneous rock generally have 
a thin cover of grass, brush, and a few scattered oaks. 
In some places, this land can be used for limited grazing. 

This land is excessively drained. It receives low te 
moderate amounts of silt from other areas. 
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_ It is used for watersheds and has limited use for wild- 
life and recreation. Capability unit VITIs~1 (15). 


Kettleman Series 


The Kettleman series consists of well-drained loamy 
soils that are underlain by calcareous sandstone and shale 
at a depth of 20 to 60 inches. These soils are strongly 
sloping to steep and occur in hilly to mountainous up- 
lands. The vegetation is annual grasses and forbs and 
sparse low brush in some of the steeper, more eroded 
areas. Elevations range from 1,300 to 2,500 feet above 
sea level. Annual rainfail is 5 to 10 inches, average annual 
ternperature is about 62° F., and the frost-free period is 
about 270 days. The main associated soils are the Linne, 
Nacimiento, and Shedd. 

The surface layer is pale-brown loam 10 to 22 inches 
thick. The next layer is light yellowish-brown loam 15 
to 80 inches thick. It overlies soft calcareous sandstone 
and shale, 

The color of these soils ranges from pale brown or 
brown to light yellowish brown or light brownish gray. 
The texture ranges from sandy loam to loam, depending 
on whether the underlying material is sandstone or shale. 
Texture varies considerably within a short distance be- 
cause the sandstone and shale are interbedded in many 
places. Depth to the underlying material ranges from 
20 to 60 inches. 

Kettleman soils are used for range, watersheds, wild- 
life, and recreation. 

Kettleman loam, 15 to 50 percent slopes, eroded 
(KeF2)—This soil is moderately steep to steep and lies on 
rolling hills and side slopes in the uplands. In most areas 
it is moderately eroded, but a few small areas are severely 
eroded. 

Representative profile: On Ashurst Ranch, by ranch 
road, 2 miles north of junction of Ashurst oil lease road 
and New Idria Road. 


Al1—0 to 10 inches, pale-brown (10¥R 6/3) loam, brown 
(10YR 4/3) when moist; moderate, fine, granular 
structure; slightly hard when dry, very friable when 
moist, slightly sticky and slightly plastic when wet; 
abundant very fine and fine roots; few, very fine and 
fine, tubular pores, common, very fine and fine, inter- 
stitial pores; moderately alkaline, slightly efferves- 
cent; gradual, smooth boundary. 

A12—10 to 22 inches, pale-brown (10YR 6/3) loam, brown 
(10¥B 4/8) when moist; weak, medium, subangular 
blocky structure; slightly hard when dry, very fri- 
able when moist, slightly sticky and slightly plastic 
when wet; abundant very fine and fine roots; many, 
very fine, fine, and medium, tubular pores; mod- 
erately alkaline, strongly effervescent; gradual, 
smooth boundary. 

Ci—22 to 41 inches, light yellowish-brown (1OYR 6/4) loam, 
dark yellowish brown (LOYR 4/4) when moist; weak, 
eoarse, subangular biecky structure; slightly hard 
when dry, very friable when moist, slightly sticky 
and slightly plastic when wet; plentiful very fine and 
fine roots; common, very fine and fine, tubular pores; 
few fine flecks of lime; moderately alkaline, strongly 
effervescent; gradual, wavy boundary. 

CG2—41 te 51 inches, light yellowish-brown (10YR 6/4) leam, 
dark yellowish brown (10¥R 4/4) when moist; weak, 
medium, subanguiar bleecky structure; slightiy hard 
when dry, very friable when moist, slightly sticky 
and slightly plastic when wet; few, very fine and 
fine, tubular pores; few fine flecks of lime; moder- 
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ately alkaline, violently effervescent; gradual, irreg- 
ular boundary 

C3—51 inches, yellowish-brown (10YR 5/4), highly weath- 
ered sandstone that is highly fractured, soft, and 
calcareous. 

Included with this soil are soils that are less than 20 
inches deep over bedrock and some small areas of Nacim- 
iento soils, 

This soil is moderately fertile. Available water holding 
capacity is 6 to 8 inches. Permeability is moderate, runo 
is rapid to very rapid, and the hazard of erosion is severe 
to very severe. The root zone extends to a depth of 36 
to 48 inches. 

This soil is used for range, wildlife, recreation, and 
watersheds. Capability unit VITe-1 (15); pasture and 
range site 9, 

Kettleman loam, 5 to 15 percent slopes (KeD).—This 
soil is similar to Kettleman loam, 15 to 50 percent slopes, 
eroded, but it is deeper over sandstone or shale bedrock, 
is less sloping, and is only slightly eroded. It occurs on 
low, rounded hills in rolling areas, in areas of less sloping 
soils at. the heads of drains, or in upland valleys. In color, 
this soil ranges from pale brown to light brownish gray. 

Included with this soil are some small areas of gravelly 
soils and soils that have a clay loam surface layer. 

Available water holding capacity is about 6 to 10 
inches. Runoff is slow to medium, and the hazard of ero- 
sion is slight to moderate. The root zone extends to a 
depth of 36 to 60 inches. 

This soil is used for range. Capability unit VIe-1 (15) ; 
pasture and range site 9. 

Kettleman soils, 15 to 50 percent slopes, eroded 
({KmF2).—Of this mapping unit, about 70 percent is Kettle- 
man loam, 15 to 50 percent slopes, eroded; 20 percent is 
an eroded rocky Kettleman loam; and the rest is inclu- 
sions. The inclusions are gravelly soils, severely eroded 
soils Jess than 20 inches to bedrock, and small areas of 
Nacimiento soils. 

This mapping unit is generally 20 to 30 inches deep 
over bedrock. It occurs in hilly to mountainous areas. 
Fertility is low and available water holding capacity is 
about 8 to 5 inches. Runoff is rapid to very rapid, and the 
hazard of erosion is severe to very severe. ; 

This mapping unit is used for range, wildlife, water- 
sheds, and recreation. Capability unit VITe-1 (15) ; pas- 
ture and range site 9. 


Landslides 


Landslides (lLdF) consists of soil that has moved down- 
slope and of the scarred surfaces resulting from this 
movement (fig. 9). Areas range from a few acres to sev- 
eral hundred acres in size. This land has an uneven or 
broken surface, and the soil mantle has been so disturbed 
that soil characteristics are unpredictable. Runoff has 
increased in some places, and gullies and severe erosion 
are common, especially around the edges of the slides. Silt 
production is generally moderate to high, and further 
slippage is a danger. The material is generally fine tex- 
tured and ranges from clay loam to clay. 

This land has low to moderate fertility. Available water 
holding capacity ranges from 1 to 6 inches. Runoff is 
rapid to very rapid, and the hazard of erosion is severe 
to very severe. 


Figure 9.—An area of Landslides and steep broken land. This area 
is along the San Benito River, south of Hollister. 


Landslides are used for range and watersheds. Capa- 
bility unit VIIe-5 (15); pasture and range site 1. 


Laniger Series 


The Laniger series consists of somewhat excessivel 
drained gravelly loamy soils that are underlain by semi- 
consolidated rhyolitic conglomerate at a depth of 20 to 
48 inches. These soils are steep to very steep and lie on 
uplands. The vegetation consists mostly of brush, but 
there are some scattered Digger pine and small areas of 
annual grasses and forbs. Elevations are from 1,500 to 
2,500 feet above sea level. Annual rainfall is about 20 
inches. The average annual temperature is about 60° F., 
and the frost-free period is about 260 days. The main 
associated soils are the Santa Lucia and Pinnacles. 

The surface layer is grayish-brown gravelly sandy 
loam, 8 to 22 inches thick. The subsoil consists of 12 to 
26 inches of very pale brown gravelly coarse sandy loam. 
Depth to bedrock is 20 to 48 inches. The amount of gravel 
in the profile varies from place to place. 

Laniger soils are used for range, watersheds, wildlife, 
and recreation. 

Laniger gravelly sandy loam, 30 to 75 percent slopes, 
severely eroded (laG3).—This soil is steep to very steep 
and occupies hills with narrow, winding ridgetops. Slopes 
are dominantly 45 to 60 percent. 

Representative profile: On hillside to the narrowest 
of the junction of State Route 25 and the Pinnacles Road. 

A—O to 11 inches, grayish-brown (10YR 5/2) gravelly sandy 
loam, very dark grayish brown (10YR 3/2) when 
moist; weak, fine, granular structure; soft when dry, 
very friable when moist, nonsticky and nonplastic 
when wet; plentiful very fine and fine roots; common, 
very fine and fine, interstitial pores; neutral; grad- 
ual, smooth boundary, 
to 29 inches, very pale-brown (10¥R 7/3) gravelly 
coarse sandy loam, brown (10YR 5/3) when moist; 


weak, fine, subangular blocky structure; soft when 
dry, very friable when moist, nonsticky and non- 
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plastic when wet; few very fine and fine roots; few, 
fine, interstitial pores; medium acid; gradual, smooth 
boundary. 

R—-29 inches +, yellowish-brown (10¥R 5/6), coarse-grained, 
extremely gravelly, semiconsolidated, medium acid 
conglomerates of the Temblor formation. 

Included with this soil are small areas of Santa Lucia 
and Pinnacles soils and of some soils that have a loamy 
sand surface layer. Also included are some areas of Land- 
slides and of soils that are less than 20 inches deep over 
bedrock. 

This soil has low fertility. Available water holding 
capacity is about 1.5 to 4 inches. Permeability is rapid, 
runoff is rapid to very rapid, and the hazard of erosion 
is severe to very severe. The root zone is moderately deep 
to deep. 

The soil is used for range, wildlife, watersheds, and 
recreation. Capability unit VITe-4 (15); pasture and 
range site 3. 


Linne Series 


The Linne series consists of well-drained loamy soils 
that are underlain by interbedded, soft, calcareous sand- 
stone and shale. These soils are strongly sloping to steep 
and lie on uplands. The vegetation consists of annual 
grasses and forbs and scattered oaks in some areas. A few 
of the more eroded areas have a cover of low brush. Ele- 
vations range from 700 to 2,200 feet above sea level. 
Annual rainfall is 10 to 14 inches. The average annual 
temperature is about 60° F., and the frost-free period is 
about 260 days. The main associated soils are the Gavio- 
ta, San Benito, Diablo, Kettleman, Shedd, and Nacimi- 
ento. 

The surface layer is gray clay loam 12 to 24 inches 
thick. The next layer is light brownish-gray clay loam 12 
to 24 inches thick. Olive-gray, soft, calcareous sandstone 
and shale is at a depth of 24 to 48 inches. 

Linne soils are used for dryland grain, pasture, and 
range. 

Linne clay loam, 15 to 30 percent slopes, eroded 
(tnE2).—This soil is moderately steep and occupies hills or 
rounded ridges in areas of steeper soil. In most places it 
is moderately eroded, but a few small areas are severely 
eroded. 

Representative profile: On hillside above ranch road, 
21% miles north of State Route 25 in Bitterwater Valley. 

AlI—O to 12 inches, gray (10YR 5/1) clay loam, very dark 
gray (10YR 8/1) when moist; weak, fine, granular 
structure; slightly hard when dry, very friable when 
moist, sticky and plastic when wet; plentiful very 
fine and fine roots; common, very fine and fine inter- 
stitial pores; few fine seams of lime; few fine coat- 
ings of lime on ped surfaces; moderately alkaline, 
violently effervescent; clear, smooth boundary. 

A12—12 to 24 inches, gray (10YR 5/1) clay loam, very dark 


gray (10YR 8/1) when moist; weak, coarse, sub- 
angular blocky structure; slightly hard when dry, 


very friable when moist, sticky and plastic when wet > 


plentiful very fine and fine reots; common, very fine 
and few, medium, tubular pores; many fine and 
rnedium seams of lime, many, medium, lime coatings 
on ped surfaces, few, small, soft masses of Hime; few 
small fragments of weathered sandstone; moderately 
alkaline, violently effervescent; gradual, smooth 
boundary. 

Cen—24 to 88 inches, light brownish-gray (25Y 6/2) clay 
loam, dark grayish brown (2.5Y¥ 4/2} when moist; 
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weak, coarse, subangular blocky structure; slightly 
hard when dry, very friable when moist, slightly 
sticky and slightly plastic when wet; few very fine 
and fine roots; few, very fine and fine, tubular pores, 
few, very fine and fine, interstitial pores; many fine 
seams of lime, many, soft, small and medium masses 
of lime; few small fragments of weathered sand- 
stone; moderately alkaline, viclently effervescent; 
gradual, irregular boundary, 

R—88 inches, soft, calcareous, olive-gray shale (SY 5/2), 
with few thin beds of soft, medium-grained, calcare- 
ous sandstone. 


‘7 Included with this soil are some small areas of San 
Benito, Shedd, Kettleman, and Diablo soils. 

This soil is moderately fertile. Available water holding 
capacity is about 5 to 10 inches. Permeability is moder- 
ately slow, runoff is rapid, and the hazard of erosion is 
severe, The root zone is moderately deep to deep. 

_This soil is used for dryland grain and pasture. Capa- 
bility unit TVe-5 (15); pasture and range site 1. 

Linne clay loam, 9 to 15 percent slopes (1nD).—This 
soil is similar to Linne clay loam, 15 to 30 percent slopes, 
eroded, but it is less sloping and is only slightly eroded. 
It occurs on broad ridges in areas of steeper soils. Runoff 
is medium, and the hazard of erosion is moderate. 

_ Included with this soil are small areas of Diablo soils 
in saddles and around drainageways. 

_This soil is used for dryland grain and pasture. Capa- 
bility unit [ITe-5 (15); pasture and range site 1. 

Linne clay loam, 30 to 50 percent slopes, eroded 
{LnF2).—This soil is similar to Linne clay loam, 15 to 30 
percent slopes, eroded, but it is steeper and has a slightly 
thinner profile. It is steep and generally occupies hills 
that have narrow, rounded, winding ridges. Slopes are 
dominantly 40 to 50 percent. 

Included with this soil are small areas of San Benito, 
Shedd, and Pinnacles soils. Also included are some small 
Landslides and a few small severely eroded areas. 

Available water holding capacity is about 5 to 7 inches. — 
Runoff is rapid to very rapid, and the hazard of erosion 
1s severe to very severe. 

The soil is used for dryland pasture. Capability unit 
Vie-5 (15); pasture and range site 1. 

Linne clay loam, 30 to 50 percent slopes, severely 
eroded (LnF3).—This soil is similar to Linne clay loam, 15 
to 80 percent slopes, eroded, but it is steeper, is more 
eroded, and has a thinner profile. Slopes are dominantly 
45 to 50 percent. 

Included are some areas of Shedd and Gaviota soils, of 
shallow soils, and of rock outcrop and Landslides. 

This soil has low fertility. Available water holding 
capacity is about 3 to 5 inches. Runoff is rapid to very 
rapid, and the hazard of erosion is very severe. The root 
zone is moderately deep. 

This soil is used for range, wildlife, watersheds, and 
recreation. Capability unit VIIe-5 (15); pasture and 
range site 1. 

Linne-Shedd complex, 15 to 30 percent slopes, eroded 
{lsE2}-—This complex consists of about 60 percent Linne 
clay loam, 15 te 80 percent slopes, eroded, and 40 percent 
Shedd loam, 15 to 30 percent slopes, eroded. These soils 
are severely eroded in some places. These moderately 
steep soils generally occur on rounded hills. The Linne 
soil occupies the gentler slopes, areas in saddles and along 
drainageways, and larger areas on north-facing slopes. 
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The soils of this complex are covered by grass and some 
scattered oaks on north-facing slopes. A few areas of 
Shedd soils have a cover of low brush. 

Included with this mapping unit are a few small areas 
of Diablo soils along drainageways and a few small se- 
verely eroded areas. 

These soils have moderate fertility. Runoff is rapid, and 
the hazard of erosion is severe. 

Pasture is the main use. Capability unit IVe-5 (15); 
pasture and range site 7. 

Linne-Shedd complex, 30 to 50 percent slopes, eroded 
(lsF2)—This complex consists of about equal amounts of 
Linne clay loam, 30 to 50 percent slopes, eroded, and 
Shedd loam, 30 to 50 percent slopes, eroded. These soils 
are steep and occur on slopes that have narrow, rounded, 
winding ridges. Slopes are dominantly about 45 percent 
but are as steep as 55 percent in a few areas. The Linne 
soil generally occupies saddles, less sloping drainage 
areas, and areas on the north-facing slopes. The Shedd 
soil ranges from 20 to 30 inches in depth to underlying 
material. It is generally moderately to severely eroded and 
has a sparse cover of grass and of low brush on the more 
eroded areas, 

The Linne soil is somewhat less eroded and is generally 
deeper than the Shedd soil, The Linne soil is 24 to 40 
inches deep. It has a dense cover of grass. 

Included with this complex are a few small areas of 
Diablo soils and of rock outcrops. 

Runoff is rapid to very rapid, and the hazard of erosion 
is severe to very severe. 

These soils are used for pasture and watersheds. Capa- 
bility unit VIe-5 (15); pasture and range site 7. 


Lodo Series 


The Lodo series consists of somewhat excessively 
drained shaly and loamy soils that are underlain by shale 
bedrock at a depth of 12 to 18 inches. These soils are 
very steep and lie on uplands. The vegetation consists of 
annual grasses and forbs and thin stands of oaks and 
Digger pine. Brush covers a few of the more eroded areas. 
Elevations range from 1,200 to 2,000 feet above sea level. 
Annual rainfall is 12 to 16 inches. The average annual 
temperature is about 60° F., and the frost-free period is 
about 250 days. The main associated soils are the Linne, 
Gazos, San Benito, and Shedd. 

The surface layer is gray shaly loam about 12 to 18 
inches thick over fractured bedrock. Grayish-brown loam 
is in the fractures. These soils range from slightly acid to 
mildly alkaline, and the shale is slightly calcareous in a 
few areas. 

Lodo soils are used for range, watersheds, recreation, 
and wildlife. 

Lodo shaly loam, 50 to 75 percent slopes, eroded 
{ltG2).—This soil is very steep and occurs on ridges that 
have narrow tops. It is dominantly moderately eroded but 
is severely eroded in some areas. 

Representative profile: On ranch road, on hillside, 300 
yards south of State Route 25; in lower Bitterwater 


Valley. 


A1l1—0 to 4 inches, gray (10YR 5/1) shaly loam, very dark 
grayish brown (10YR 3/2) when moist; moderate, 
fine, granular structure; slightly hard when dry, very 
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friable when moist, slightly sticky and slightly plastic 
when wet; plentiful very fine and fine roots; com- 
mon, very fine, tubular pores, common, fine, inter- 
stitial pores; slightly acid; clear, smooth boundary. 

A12—4 to 14 inches, gray (10YR 5/1) shaly loam, very dark 
grayish brown (10YR 3/2) when moist; weak, medi- 
um, subangular blocky structure; slightly hard when 
dry, very friable when moist, slightly sticky and 
slightly plastic when wet; abundant very fine and 
fine roots; many, very fine and fine, tubular pores, 
common, fine and medium, interstitial pores; slightly 
acid; gradual, smooth boundary. 

R—1l4 inches, fractured, acid, moderately hard shale with 
grayish brown (10YR 5/2) loam in the cracks. 


Included with this soil are some small areas of Gazos, 
Shedd, and Linne soils. Also included are some small 
Landslides, outcrops of shale,.and severely eroded areas. 

This soil has low fertility. Available water holding ca- 
pacity is about 1 to 2 inches. Permeability is moderately 
rapid, runoff is very rapid, and the hazard of erosion is 
very severe. 

The soil is used for range, watersheds, recreation, and 
ae Capability unit VIle~1 (15); pasture and range 
site 5. 


Los Banos Series 


‘The Los Banos series consists of well-drained clay loam 
soils that are underlain by gravelly semiconsolidated al- 
luvium and lakebed clays. These soils are gently sloping 
to steep and occupy terraces and fans. The vegetation 
consists of annual grasses and forbs. Elevations range 
from 1,200 to 2,000 feet above sea level. Annual rainfall 
ranges from 5 to 8 inches. The average annual tempera- 
ture is about 62° F., and the frost-free period is about 
260 days. The main associated soils are the Kettleman, 
Panoche, and Panhill. 

The surface layer is brown or reddish-brown clay loam 
10 to 16 inches thick. The subsoil is reddish-brown clay 
that ranges from 10 to 82 inches in thickness. The under- 
lying semiconsolidated terrace deposits occur at a depth 
of 20 to 48 inches. Lakebed clays underlie the terrace de- 
posits at a depth of 4 to 30 feet. These soils are gravelly 
throughout the profile in some places. 

Los Banos soils are used for range, watersheds, wild- 
life, and recreation. 

Los Banos clay loam, 9 to 15 percent slopes, eroded 
{LuD2).—This soil occurs on high terraces or along drain- 
ageways. It is severely eroded in some areas. 

Representative profile: 400 yards north of Little 
Panoche Road; by sheep camp. 

A11—0 to 5 inches, brown (7.5YR 5/4) clay loam, dark brown 
(7.5YR 4/4) when moist; strong, fine, subangular 
blocky structure; hard when dry, firm when moist, 
sticky and plastic when wet; abundant very fine and 
fine roots; few, very fine and fine, tubular pores; 
mildly alkaline; gradual, smooth boundary. 

A12—5 to 13 inches, brown (7.5YR 5/4) clay loam, dark 
brown (7.5YR 4/4) when moist; strong, medium, sub- 
angular blocky structure; hard when dry, firm when 
moist, sticky and plastic when wet; abundant very 
fine and fine roots; common, very fine and fine, 
tubular pores; mildly alkaline; gradual, smooth 
boundary. 

B2t—13 to 23 inches, reddish-brown (5YR 5/4) clay, reddish 
brown (5YR 4/4) when moist; strong, fine, angular 
blocky structure; very hard when dry, very firm 
when moist, very sticky and very plastic when wet; 


30 SOIL SURVEY 


plentiful very fine and fine roots; few, very fine and 
fine, tubular pores; roots oriented along ped surfaces ; 
thin patchy clay films on ped surfaces; few fine 
slickensides; few fine pebbies; moderately alkaline, 
strongly effervescent: gradual, smooth boundary. 

I1C—238 inches, mixture of semiconsolidated calcareous sand, 
gravel, and clay; very dense and compact. 

Included with this soil are soils that are less than 20 
inches deep over the semiconsolidated substratum. Also 
included are some small areas of Panhill and Panoche 
soils and some soils that have a clay surface layer. 

This soil has low to moderate fertility. Available water 
holding capacity is 4 to 6 inches, Permeability is slow, 
runoff is medium to rapid, and the hazard of erosion is 
moderate to severe. The root zone is moderately deep. 

This soil is used for range. Capability unit VITe-1 
(15); pasture and range site 10. 

Los Banos clay loam, 2 to 9 percent slopes {LuC).— 
This soil is similar to Los Banos clay loam, 9 to 15 per- 
cent slopes, eroded, but it is less sloping, is only slightly 
eroded, and has a slightly thicker profile. It is gently 
sloping to moderately sloping and occurs on long, broad, 
high terraces or on long, broad fans, Slopes are domi- 
nantly between 4 and 6 percent. This soil is slightly 
eroded, but some areas along old drainageways are mod- 
erately eroded. Depth to the semiconsolidated substratum 
ranges from 20 to 48 inches but averages 30 to 48 inches 
in most places. Threads of lime occur in many pores and 
cracks in the subsoil. A few areas have gravel through- 
out the profile. ; 

Included with this soil are some small areas of Panhill 
and Panoche soils and of soils that are calcareous 
throughout. a, % ; 

Available water holding capacity is 5 to 8 inches. Run- 
off is slow to medium, and the hazard of erosion is slight 
to moderate. The root zone is moderately deep to deep. 

This soil is used for range. Capability unit VIIe-1 
(15); pasture and range site 10. 

Los Banos clay loam, 15 to 50 percent slopes, severely 
eroded (luF3).—This soil is similar to Los Banos clay loam, 
9 to 15 percent slopes, eroded, but it has a thinner profile, 
is steeper, and is more eroded. It occurs on rounded hills 
or on side slopes in areas of gently sloping soils. Slopes 
are dominantly 35 to 45 percent. Drainage patterns are 
deeply incised. ; 

Included with this soil are areas that have less clay in 
the subsoil, areas truncated by erosion, areas where the 
underlying material is exposed, and soils that are shallow. 

This soil has low fertility. Available water hoiding 
capacity is about 3 to 5 inches. Runoff is rapid to very 
rapid, and the hazard of erosion is severe to very severe. 
The root zone is moderately deep. 

This soil is used for range. Capability unit VITe-1 
(15); pasture and range site 9. 


Los Gates Series 


The Los Gatos series consists of well-drained loamy 
soils that are underlain by moderately hard sandstone at 
a depth of 20 to 56 inches. These soils are moderately 
steep to steep and slightly eroded to moderately eroded. 
They are on uplands. The vegetation consists of annual 
grasses and forbs and of scattered to moderately thick 
stands of oaks on some north-facing slopes. Brush grows 


on a few of the more eroded areas. Elevations range from 
300 to 1,200 feet above sea level. Annual rainfall is about 
20 inches. The average annual temperature is about 57° 
F., and the frost-free period is about 260 days. The main 
associated soils are the Pinto, Soper, Sween, and San 
Benito. 

The surface layer is brown to grayish-brown clay loam 
or rocky clay loam, 6 to 16 inches thick. The subsoil is 
brown clay loam 8 to 16 inches thick. The substratum is 
brownish-yellow clay loam that is 6 to 24 inches thick and 
is underlain by sandstone bedrock. Depth to sandstone is 
20 to 56 inches in most places. 

Los Gatos soils are used for dryland grain and pasture. 

Los Gatos clay loam, 15 to 30 percent slopes (lvE).— 
This soil is moderately steep and occurs on rounded hills 
or on ridges and benches. 

Representative profile: On hillside above pond, on 
Nyland Ranch, 400 yards northeast of State Route 156. 

A1l—9 to 18 inches, dark-brown (10Y¥R 4/3) clay loam, dark 
brown (10YR 3/3) when moist; moderate, fine, 
granular structure; hard when dry, friable when 
moist, slightly sticky and slightly plastic when wet; 
abundant very fine and fine roots; common, very 


fine, tubular pores, common, fine and medium, inter- 
stitial pores; medium acid; gradual, smooth bound- 


ary. 

B2t—13 to 25 inches, brown (7.5YR 5/4) clay loam, dark 
brown (7.5YR 4/4) when moist; weak, medium, 
subangular blocky structure; hard when dry, firm 
when moist, sticky and plastic when wet; few very 
fine and fine roots; common, very fine and fine, 
tubular pores; common stains of material from the 
A horizon on ped surfaces; some material from A 
horizon in larger pores; thin continuous clay films 
on surfaces of peds and larger pores; medium acid; 
clear, smooth boundary. ~ 

C—25 to 42 inches, brownish-yellow (10YR 6/6) clay loam, 
yellowish brown (10YR 5/6) when moist; moderate, 
fine, angular blocky structure; hard when dry, firm 
when moist, slightly sticky and slightly plastic when 
wet; few very fine and fine roots; common, very 
fine and fine, tubular pores; many small fragments 
of sandstone; slightly acid; gradual, wavy boundary. 

R—42 inches, moderately hard, weathered, fine-grained, acid, 
yellowish-brown sandstone. 

Included with this soil are some small areas of San 
Benito and Sween soils, of soil that have a clay surface 
layer, and of soils that have more or less clay in the sub- 
soil than Los Gatos soils. 

This soil is moderately fertile. Available water holding 
capacity is 4 to 8 inches. Permeability is moderately slow, 
runoff is medium to rapid, and the hazard of erosion is 
moderate to severe. The root zone is moderately deep to 
deep. 

This soil is used for dryland grain and pasture. Capa- 
bility unit TVe-5 (15); pasture and range site 5. 

Los Gatos clay loam, 30 to 50 percent slopes, ereded 
{LvF2}.—This soil is similar to Los Gatos clay loam, 15 to 30 
percent slopes, but it is steeper and more eroded. The aver- 
age slope is about 45 percent, This soil has a brown sur- 
face layer in most places but ranges to grayish brown on 
north-facing slopes. 

Included with this soil are small severely eroded areas, 
small gullied areas, a few rock outcrops, and small areas 
of San Benito, Sween, and Cotati soils. Also included are 
some soils that have more clay in the subsoil than Los 


Gatos soils. 
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Runoff is rapid to very rapid, and the hazard of ero- 
sion is severe to very severe, Available water holding ca- 
pacity is 5 to 7 inches. The root zone extends to a depth 
of about 30 to 40 inches. 

This soil is used for dryland pasture. Capability unit 
ViIe-5 (15); pasture and range site 5. 

Los Gatos rocky clay loam, 15 to 50 percent slopes, 
eroded (iwF2}.—This soil is similar to Los Gatos clay loam, 
15 to 30 percent slopes, but it is steeper, is eroded, has a 
thinner profile, and has 2 to 10 percent rock outcrops. It 
is moderately deep over sandstone. In most places it is 
moderately eroded, but it is severely eroded in some small 
areas. Slopes are dominantly 45 to 50 percent. ‘ 

Included with this soil are some soils that are less than 
20 inches deep over bedrock and some outcrops of sand- 
stone that make up more than 10 percent of the area. 
Also included are some small areas of Gaviota and San 
Benito soils. 

The root zone of this soil extends to a depth of 20 to 
30 inches. Available water holding capacity is about 3 to 
5 inches. Runoff is rapid to very rapid, and the hazard 
of erosion is severe to very severe. 

This soil is used mostly for dryland pasture but is also 
used for watersheds, wildlife, and recreation. Capability 
unit VIs-5 (15); pasture and range site 5. 


Metz Series 


The Metz series consists of somewhat excessively 
drained sandy loams that are underlain by stratified, cal- 
careous sand and gravel at a depth of 36 to 48 inches. 
These soils are nearly level to moderately sloping and oc- 
cur on flood plains along the major drainageways. The 
vegetation consists chiefly of annual grasses and forbs, 
brush, and willows. Elevations range from 120 to 1,000 
feet above sea level. Annual rainfall is 12 to 14 inches. 
The average annual temperature is about 60° F., and the 
frost-free period is about 260 days. The main associated 
soils are the Mocho and Sorrento. 

The surface layer is grayish-brown sandy loam or grav- 
elly sandy loam, 10 to 16 inches thick. The next layer is 
light brownish-gray sand 26 to 40 inches thick. Below this 
is stratified sandy and gravelly alluvium that extends to 
a depth of more than 5 feet, The amount of gravel in the 
profile varies. 

Metz soils are used for irrigated apricots, walnuts, to- 
matoes, potatoes, and other vegetables and for dryland 
grain and incidental pasture. 

Metz sandy loam, 0 to 2 percent slopes (MeA).—This 
soil occurs along the major drainageways. It is occasion- 
ally flooded. 

Representative profile: On San Juan Farms; in young 
orchard, 3800 yards past end of Flint Road; on first 
bottom. 

Ap—0 to 8 inches, grayish-brown (2.5Y 5/2) sandy loam, 
very dark grayish brown (2.5Y 3/2) when moist; 
weak, fine, granular structure; soft when dry, very 
friable when moist, nonsticky and nonplastic when 
wet; few very fine and fine roots; few, very fine 
and fine, tubular pores; mildly alkaline, slightly 
effervescent; clear, smooth boundary. 

A1—8 to 14 inches, grayish-brown (2.5Y 5/2) sandy loam, 
very dark grayish brown (2.5¥ 3/2) when moist; 
weak, fine, subangular blocky structure; soft when 
dry, very friable when moist, nonsticky and non- 
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plastic when wet; few very fine and fine roots; few, 
yery fine and fine, interstitial pores; moderately 
alkaline, slightly effervescent; clear, wavy boundary. 

Ci—14 to 48 inches, light brownish-gray (2.5Y 6/2) sand, 
grayish brown (2,5Y 5/2) when moist; single grain; 
loose when dry or moist, nonsticky and nonplastic 
when wet; mildly alkaline, slightly effervescent; 
abrupt, smooth boundary. 

C2—48 to 60 inches, light brownish-gray (2.5¥ 6/2) strati- 
fied coarse sand and gravel, grayish brown (2.5Y 
5/2) when moist; single grain; loose when dry or 
moist, nonsticky and nonplastic when wet; contains 
small lenses of silt and clay; mildly alkaline, slightly 
effervescent. 

Included with this soil are small areas of Sorrento and 
Mocho soils. 

This soil has low fertility. Available water holding ca- 
pacity is about 5 to 6 inches. Permeability is rapid, runoff 
is very slow, and the hazard of erosion 1s slight to none. 
The root zone is very deep. 

This soil is used for irrigated fruits, nuts, vegetables, 
row crops, field crops, dryland grain, and incidental 
pasture. Capability units IIs4 (14) and IIIs-4 (15). 

Metz gravelly sandy loam, 0 to 2 percent slopes 
(MgA)}.—This soil is similar to Metz sandy loam, 0 to 2 per- 
cent slopes, but its surface layer is gravelly. It occurs on 
first bottoms along large drainageways, and it is occa- 
sionally flooded. 

Fine to medium gravel makes up 15 percent or more of 
the surface layer. Layers of gravel are also in the strati- 
fied material that underlies the surface layer. Available 
water holding capacity of this soil is 4 to 5 inches. 

Included with this soil are areas that have a surface 
layer ranging from gravelly coarse sandy loam to gravelly 
loamy sand. 

This soil is used for irrigated apricots, walnuts, toma- 
toes, and vegetables. Capability unit ITIs—4 (14). 

Metz gravelly sandy loam, 2 to 9 percent slopes 
(MgC).—This soil is more sloping than Metz sandy loam, 
0 to 2 percent slopes, and is gravelly throughout the pro- 
file. Fine to medium gravel makes up 15 percent or more 
of the profile. It occupies small areas along the large 
drainageways, and it is occasionally flooded. Slopes aver- 
age 3 to 6 percent. 

Included with this soil are areas that have a surface 
layer ranging from gravelly coarse sandy loam to grav- 
elly loamy sand. Available water holding capacity is 3 
to 4 inches. Runoff is slow to medium. The hazard of 
erosion is slight to moderate. 

This soil is used for dryland grain and incidental pas- 
ture. Capability unit TITe-4 (14). 


Metz Series, Wet Variant 


A wet variant from the Metz series has been mapped 
in this county. It formed in alluvium from a wide range 
of rocks and is very deep and somewhat poorly drained. 
This soil is nearly level: it lies on fans along Pacheco 
Creek. Elevations range from 120 to 150 feet above sea 
level. Annual rainfall is 12 to 14 inches. The average an- 
nual temperature is about 60° F., and the frost-free period 
is about 260 days. The main associated soils are the Metz, 
Mocho, and Sorrento. 

The surface Jayer is pale-brown sandy loam 10 to 18 
inches thick. The next layer, 22 to 30 inches thick, is light 
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brownish-gray to pale-brown loamy sand to loamy fine 
sand that is mottled in the lower part. This material is 
stratified, and it contains thin layers of fine textured ma- 
terial in some places. Below this is the surface horizon of 
a buried soil that extends to a depth of more than 60 
inches. Because this variant is flooded occasionally, it is 
covered with a thin overwash of variable texture. Also it 
contains a few pebbles throughout the profile. 

This soil is used for irrigated fruits, nuts, and row 


crops. 
Metz sandy loam, wet variant, 0 te 2 percent slopes 
iMhA).—This nearly level soil occurs on fans along Pacheco 


MIVIFEAA} 6 am ith CAEL 


Creek. It is flooded occasionally and receives deposits of 


sediment. : 
Representative profile: Three-quarters mile west on 
Lovers Lane, north of Pacheco Creek; 200 feet from the 


end of the levee. 

Ap—O to 9 inches, pale-brown (10YR 6/3) sandy loam, very 
: dark grayish brown (10¥R 3/2) when moist; weak, 
fine, granular structure; slightly hard when dry, 
very friable when moist, slightly sticky and slightly 
plastic when wet; plentiful fine to medium roots; 
common, medium, interstitial pores; mildly alkaline 

clear, smooth boundary. 

Ai—9 to 18 inches, pale-brown (10YR 6/3) sandy loam, very 
dark grayish brown (10YR 3/2) when moist; mas- 
sive; slightly hard when dry, very friable when 
moist, slightly sticky and slightly plastic when wet; 
plentiful fine to medium roots; common, medium, 
interstitial pores; mildly alkaline; clear, smooth 
boundary. : 

Cl——18 to 24 inches, light brownish-gray (10YR 6/2) loamy 
sand, dark grayish brown (10YR 4/2) when moist; 
single grain; loose when dry or moist, nonsticky 
and nonplastic when wet; plentiful fine to medium 
roots; moderately alkaline; clear, smooth boundary. 

C2—24 to 50 inches, ight brownish-gray (10YR 6/2) loamy 
fine sand, brown (10YR 4/8) when moist; massive ; 
soft when dry, very friable when moist, nonsticky 
and nonplastic when wet; few medium roots; few, 
fine, prominent mottles of strong brown to reddish 
yellow (7.5YR 5/6 to 7/6); slightly calcareous; 
moderately alkaline; clear, smooth boundary. 

ITAbg—50 to 60 inches, gray (10YR 5/1) loam, dark gray 
(10YR 4/1) when moist; weak, medium, subangular 
blocky structure; slightly hard when dry, friable 
when moist, slightly sticky and slightly plastic when 
wet; common, fine, prominent mottles of reddish 
brown to dark reddish brown (5¥R 5/4 to 3/4); 
strongly calcareous, moderately alkaline. 


This soil has low fertility. Available water holding 
capacity is about 5 te 6 inches. Permeability is rapid, run- 
off is very slow, and the hazard of erosion is slight to 
none, The root zone is very deep. 

This soil is used for irrigated fruits, nuts, and row 
crops. Capability unit TIw-2 (14). 


Mine Pits and Dumps 


Mine pits and dumps (MnG) consists of limestone, mar- 
ble, and granite quarries; sand and gravel pits; open- 
pit and deep shaft mines; and dumps of waste materials. 
‘The areas are generally bare, but a few of the older 
quarries have a thin cover of grass and forbs, Drainage 
1S generally excessive, runoff is rapid, and silt production 
is high. Capability unit VITIs-1 (15). - 


SOIL SURVEY 


Mocho Series 


The Mocho series consists of well-drained loamy soils 
that formed in stratified, calcareous alluvium washed 
from sedimentary rocks. These soils are nearly level to 
sloping and occupy flood plains along the larger drainage- 
ways. The vegetation consists of annual grasses and forbs 
and scattered oaks. Elevations range from 120 to 1,000 
feet above sea level. Annual rainfall is 12 to 16 inches. 
The average annual temperature is about 60° F., and the 
frost-free period is about 275 days. The main associated 
soils are the Metz and Sorrento. 

The surface layer is grayish-brown loam about 18 
inches thick. It is loam, gravelly loam, sandy loam, or clay 
loam. The next layer, 36 to 60 inches thick, is light 
brownish-gray loam and fine sandy loam. Beneath this, at 
a depth greater than 60 inches, is stratified calcareous 
sand, gravel, and finer textured materials. 

Mocho soils are used for irrigated fruits, nuts, row 
crops, and field crops and for dryland grain and inci- 
dental pasture. 


Mocho loam, 0 to 2 percent slopes (MpA}.—This soil 
occurs on fans and along major drainageways. It is sub- 
ject to occasional flooding in some areas. 

Representative profile: 200 yards to west of right 
angle bend in Cienega Road, 1 mile south of the junction 
of the Cienega Road and old State Route 25. 


Ap—0 to 11 inches, grayish-brown (2.5Y 5/2) loam, very 
dark grayish brown (2.5Y 8/2) when moist; mod- 
erate, fine, granular structure; slightly hard when 
dry, very friable when moist, slightly sticky and 
slightly plastic when wet; plentiful very fine and 
fine roots; common, fine and medium, interstitial 
pores; moderately alkaline, slightly effervescent; 
clear, smooth boundary. 

Ai—I11 to 18 inches, grayish-brown (2.5Y 5/2) loam, very 
dark grayish brown (2.5¥ 3/2) when moist; weak, 
medium, subangular blocky structure; slightly hard 
when dry, very friable when moist, slightly sticky 
and slightly plastic when wet; plentiful very fine 
and fine roots; common, very fine and fine, tubular 
pores; moderately alkaline, strongly effervescent; 
clear, smooth boundary. 

Ci—18 to 29 inches, light brownish-gray (2.5Y 6/2) loam, 
dark grayish brown (2.5¥ 4/2) when moist; weak, 
medium, subangular blocky structure; slightly hard 
when dry, very friable when moist, slightly sticky 
and slightiy piastic when wet; few very fine and 
fine roots; many, very fine and fine, tubular pores; 
stratified, small, sand pockets; moderately alkaline, 
strongly effervescent; clear, wavy boundary. 

TIC2—29 to 72 inches, light brownish-gray (2.5Y 6/2) fine 
sandy loam, dark grayish brown (2.5¥ 4/2) when 
moist; weak, medium, subangular blocky structure: 
Slightly hard when dry, very friabie when moist, 
Slightly sticky and slightly plastic when wet; few 
fine very and fine, tubular 
pores; stratified thin layers of sand and lenses of 
fine material with brown decayed organic material 
between strata; moderately alkaline, strongly effer- 
vescent; gradual, wavy boundary. 


Included with this soil are some small areas of Sorrento 
soils and of clayey soils, 

This soil is fertile. Available water holding capacity is 
8 to 10 inches. Permeability is moderate, runoff is very 
slow, and the hazard of erosion is none to slight. The root 
zone is very deep. 


rwante: Rp, no 
roots; common, fine 
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This soil is used for irrigated apricots, prunes, walnuts, 
alfalfa, sugar beets, potatoes, tomatoes, and other vege- 
tables and for dryland grain and incidental pasture. 
Capability units I-1 (14) and ITIc-1 (15). 

Mocho loam, 2 to 9 percent slopes (MpC).—This soil 
is similar to Mocho loam, 0 to 2 percent slopes, but it is 
more sloping. Slopes dominantly are 3 to 5 percent. Areas 
along major drainageways are occasionally flooded. A few 
fine to medium pebbles occur in the profile. Gravelly lay- 
ers occur in the underlying material. 

Included with this soil are a few areas that have a sur- 
face layer ranging from silt loam to light clay loam. Also 
included are small moderately eroded areas. Runoff is 
slow to medium, and the hazard of erosion is slight to 
moderate. 

This soil is used for irrigated prunes, apricots, walnuts, 
grapes, alfalfa, sugar beets, and vegetables and for dry- 
land grain and incidental pasture. Capability units IIe-1 
(14) and IITe-1 (15). 

Mocho gravelly loam, 2 to 5 percent slopes (MrB).— 
This soil is similar to Mocho loam, 0 to 2 percent slopes, 
but it is more sloping and is gravelly throughout the pro- 
file. The content of gravel is generally 20 percent or more 
by volume. 

Included are areas that have a surface layer ranging 
from gravelly silt loam to gravelly clay loam. 

Available water holding capacity is about 8 inches. 
Runoff is slow, permeability is moderately rapid, and the 
hazard of erosion is slight. 

This soil is used for irrigated walnuts, apricots, and 
alfalfa, and for dryland grain and incidental pasture. 
Capability unit TIe-1 (14). 

Mocho clay loam, 2 to 9 percent slopes (MsC).—This 
soil is similar to Mocho loam, 0 to 2 percent slopes, but 
it is more sloping and is finer textured throughout the 
profile. Slopes generally range from 8 to 6 percent. Gen- 
erally the underlying material is finer textured than nor- 
mal for the series and ranges from loam to silty clay 
loam. Most areas of this soil are not subject to flooding. 

Included with this soil are small areas that have a clay 
or silty clay loam surface layer. 

Available water holding capacity is about 10 to 12 
inches. Permeability is moderately slow. Runoff is slow 
to medium, and the hazard of erosion is slight to mod- 
erate. 

This soil is used for irrigated grapes and alfalfa and 
for dryland grain and incidental pasture. Capability units 
ITe-5. (14) and IITe-5 (15). 

Mocho sandy loam, 0 to 2 percent slopes (MoA).—This 
soil is similar to Mocho loam, 0 to 2 percent slopes, but it 
has a sandy loam surface layer. It occurs on high first 
bottoms and is seldom flooded. It contains a few fine to 
medium pebbles and has gravelly layers in the underly- 
ing material generally below a depth of 50 inches. Avail- 
able water holding capacity is about 9 inches. Permeabil- 
ity is moderately rapid. 

This soil is used for irrigated fruits, nuts, and vege- 
tables and for dryland grain and incidental pasture. 
Capability units I-1 (14) and IITe-1 (15). 

Mocho sandy loam, 2 to 9 percent slopes (MoC).—This 
soil is similar to Mocho loam, 0 to 2 percent slopes, but it 
has a sandy loam surface layer and is more sloping. It 
occurs as small areas along major drainageways. Slopes 
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are dominantly 3 to 6 percent. Many areas are high 
enough to escape flooding, but some areas are subject to 
occasional flooding. In some places water concentrated 
on the surrounding hills has cut rills and gullies through 
this soil. The soil contains a few fine to medium pebbles, 


‘and the underlying material contains gravelly layers in 


some places. 

Available water holding capacity is about 9 inches. 
Permeability is moderately rapid, runoff is medium, and 
the hazard of erosion is moderate. 

This soil is used for irrigated alfalfa and for dryland 
grains and incidental pasture. Capability units [Te-1 
(14) and IITe-1 (15). 


Montara Series © 


The Montara series consists of somewhat excessively 
drained loamy soils that are underlain by serpentine or 
serpentinized bedrock at a depth of 4 to 20 inches. These 
soils occupy hilly and mountamous uplands and are mod- 
erately steep to steep. The vegetation consists of annual 
grasses and forbs or brush and scattered oaks and Digger 
pine. Elevations range from 800 to 3,000 feet above sea 
level. Annual rainfall is 12 to 16 inches. Average annual 
temperature is about 60° F., and the frost-free period is 
about 250 days. The main associated soils are the Cibo, 
Diablo, Gazos, San Benito, Vallecitos, and Climara. 

The surface layer is gray rocky silty clay loam 4 to 20 
inches thick. In most places it is 10 to 18 inches thick. 
The underlying bedrock is weathered, fractured, serpen- 
tine and serpentinized rocks. Bedrock outcrops cover 2 to 
10 percent of the area, ; 

Montara soils are used for range and watersheds, wild- 
life, and recreation. 

Montara rocky silty clay loam, 15 to 50 percent 
slopes, eroded (MiF2)—This soil is moderately steep to 
steep and occurs in the uplands. Rocks crop out in 2 to 10 
percent of the areas. 

Representative profile: North of the Panoche Valley 
Road, one-half mile northeast of Emmet School. 

Al1—0 to 7 inches, gray (5Y¥ 5/1) rocky silty clay loam, 
very dark gray (5Y 3/1) when moist; strong, fine, 
granular structure; hard when dry, friable when 
moist, sticky and plastic when wet; abundant very 
fine and fine roots; common, fine and medium, inter- 
stitial pores; neutral; clear, smooth boundary. 

A12—7 to 12 inches, gray (5Y 5/1) silty clay loam, very 
dark gray (5¥ 3/1) when moist; weak, medium, 
subangular blocky structure; hard when dry, friable 
when moist, sticky and plastic when wet; few very 
fine and fine roots; few, very fine and medium, 
tubular pores, common, fine and. medium, interstitial 
pores; mildly alkaline, slightly effervescent; clear, 
wavy boundary. 

R—12 inches, highly weathered, highly fractured, greenish- 
gray (5G 6/1) serpentine; lime coatings on fragments. 

Included with this soil are small areas of Cibo and 
Climara soils and of severely eroded areas. 

This soil has low fertility, is deficient in calcium, and 
has a low calcium-magnesium ratio. Available water hold- 
ing capacity is 1 to 3 inches. Permeability is moderately 
slow, runoff is rapid to very rapid, and the hazard of 
erosion is severe to very severe. The root zone is shallow 
over bedrock. . 

The soil is used for range. Capability unit VIIs-9 (15) ; 
pasture and range site 8. 


34 


Nacimiento Series 


The Nacimiento series consists of well-drained loamy 
soils that are underlain by calcareous sandstone and shale. 
These soils occupy hilly and mountainous uplands and 
are strongly sloping to very steep. The vegetation con- 
sists of annual grasses, forbs, and scattered oaks. Brush 
grows on the more eroded slopes. Elevations range from 
1,200 to 3,000 feet above sea level. Annual rainfall is 12 
to 16 inches. Average annual temperature is about 60° 
F., and the frost-free period is about 260 days. 

The surface layer is brown to yellowish-brown cla 

loam to loam 10 to 20 inches thick. The next layer is pale- 
brown to light yellowish-brown clay loam that averages 
10 to 40 inches in thickness. Below this is weathered, 
yellowish-brown, calcareous, medium-grained sandstone 
and shale. Depth to sandstone and shale ranges from 20 to 


60 inches. ; ; 
Nacimiento soils are used for dryland grain and pas- 


ture and for range. 

Nacimiento clay loam, 30 to 50 percent slopes, eroded 
(Naf2).—This steep soil occurs on hills with narrow, wind- 
ing ridgetops. In most places it is moderately eroded, 
but it is severely eroded in a few small areas. 

Representative profile: On hillside to west of State 
Route 25, about 2 miles south of Topo Valley. 


Ail—O to 18 inches, brown (10YR 5/3) clay loam, dark 
brown (10YR 8/3) when moist; moderzate, fine, 
granular structure; slightly hard when dry, very 
friable when moist, sticky and plastic when wet; 
plentiful very fine and fine roots; common, very 
fine and fine, interstitial pores; moderately alka- 
line, Strongly effervescent; gradual, smooth bound- 
ary. 

Clea—13 to 24 inches, pale-brown (10YR 6/3) clay loam, 
brown (10YR 4/3) when moist; weak, medium, sub- 
angular blocky structure; slightly hard when dry, 
yery friable when moist, sticky and plastic when 
wet; few very fine and fine roots; few, very fine, 
tubular pores, common, very’ fine and fine, inter- 
stitial pores; many, fine and medium, lime seams 
and coatings on ped surfaces and in larger pores; 
moderately alkaline, violently effervescent; gradual, 
smooth boundary. 

C2ca—24 to 40 inches, light yellowish-brown (10YR 6/4) clay 
loam, dark yellowish brown (10¥R 4/4) when moist; 
weak subangular blocky structure; slightly hard 
when dry, very friable when moist, slightly sticky 
and slightly plastic when wet; few very fine and 
fine roots; common, fine and medium, interstitial 
pores; many, fine and medium, Hme seams and coat- 
ings on ped surfaces and in larger pores, few, small, 
soft masses of lime; moderately alkaline, violently 
effervescent; gradual, wavy boundary. 

to 60 inches, highly weathered, highly calcareous, 

yellowish-brown (10YR 5/6), medium-grained sand- 

stone and shale. 


Included with this soi] are some small areas of Kettle- 
man and San Benito soils. Also included are some rock 
outcrops and Landslides. 

This soil is moderately fertile. Available water holding 
capacity is about 5 to 8 inches. Permeability is moderately 
slow, runoff is rapid to very rapid, and the hazard of 
erosion is severe to very severe. Depth toe bedrock is 20 
to 48 inches, 

This soil is used for dryland pasture and for water- 
sheds and wildlife. Capability umit Vie-5 (15); pasture 
and range site 1. 
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SOIL SURVEY 


Nacimiento clay loam, 9 to 15 percent slopes (NoD}.— 
This soil is similar to Nacimiento clay loam, 30 to 50 per- 
cent slopes, eroded, but it is less sloping, is not eroded or 
is only slightly eroded, and is deeper over bedrock. Depth 
to bedrock is 40 to 60 inches. This soil occurs on small 
upland. benches, on broad ridges, or on toe slopes in areas 
of moderately steep to very steep soils. It is generally 
grayish brown and is only slightly calcareous in the 
surface layer. 

Available water holding capacity is 8 to 10 inches. 
Runoff is medium, and the hazard of erosion is moderate. 
The root zene is deep. 

This soil is used for dryland grain and pasture. Ca- 
pability unit 11Te-5 (15); pasture and range site 1. 

Nacimiento clay loam, 15 to 30 percent slopes (NaE).— 
The soil is similar to Nacimiento clay loam, 30 to 50 per- 
cent slopes, eroded, but it is less sloping and is only 
slightly eroded. It occurs on hills or on broad rounded 
ridgetops in areas of steep and very steep soils. Runoff 
is medium to rapid, and the hazard of erosion is mod- 
erate to severe. 

Included with this soil are small areas of soils that 
have a clay surface layer. 

This soil is used mostly for dryland pasture. Capability 
unit [Ve-5 (15); pasture and range site 1. 

Nacimiento clay loam, 50 to 75 percent slopes, eroded 
(NaG2).—This soil is similar to Nacimiento clay loam, 30 
to 50 percent slopes, eroded, but it is steeper and is shal- 
lower over bedrock. Depth to bedrock is 20 to 30 inches. 
This soil is very steep and occupies mountainous areas or 
breaks in areas of moderately steep or steep soils. Slopes 
are dominantly between 55 and 60 percent. 

Outcrops of sandstone and shale are commonly included 
and make up as much as 15 percent of the surface. Also 
included are small Landslides, Sedimentary rock land, 
areas of very thin soils, and small areas of San Benito 
and Linne soils. Other inclusions are severely eroded 
areas and soils that have a surface layer ranging from 
sandy clay loam to loam. Available water holding capa- 
city is about 4 to 5 inches. 

Runoff is very rapid, and the hazard of erosion is very 
severe. The root zone is moderately deep. 

This soil is used for range and for watersheds, wild- 
life, and recreation. Capability unit VITe-5 (15); pas- 
ture and range site 1. 

Nacimiento loam, 30 to 75 percent slopes, severely 
eroded (NcG3).—The surface layer of this loam ranges 
from grayish brown to yellowish brown but is brown to 
yellowish brown in areas where the underlying material 
has been exposed. Reaction ranges from neutral to mod- 
erately alkaline, depending on the content of lime in the 
underlying material, but most areas are moderately alka- 
line and calcareous. Slopes are dominantly 45 to 60 per- 
cent. A moderate to large amount of silt is washed from 
this severely eroded soil. 

Included with this soil are some areas of rock outcrops 
and some large and small Landslides. Also included are 
small areas of soils deeper than this Nacimiento soil and 
areas of Nacimiento soils that have a surface layer as 
fine textured as light clay loam. 

his soil has low fertility. Available water holding 
capacity is 2 to 3 inches. Runoff is rapid to very rapid, 
and the hazard of erosion is severe to very severe. 
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This soil is used for watersheds, wildlife, and recrea- 
tion. Capability unit VITTe-1 (15). 


Pacheco Series 


The Pacheco series consists of somewhat poorly 
drained, loamy soils that are underlain by stratified allu- 
vium at depths greater than 50 inches. These soils are 
nearly level and occupy low flood plains or fans. Areas 
along the major drainageways are subject to occasional 
flooding and deposition. The vegetation consists mainly 
of annual grasses and forbs, but some cottonwoods and 
willows grow along drainageways. Elevations range from 
150 to 400 feet above sea level. Annual rainfall is 12 to 14 
inches. Average annual temperature is about 60° F., and 
the frost-free period is about 260 days. The main asso- 
ciated soils are the Clear Lake, Sorrento, and Willows. 

The surface layer is dark-gray to grayish-brown silt 
loam, loam, clay loam, or silty clay 20 to 24 inches thick. 
The subsoil is grayish-brown to light brownish-gray clay 
loam that ranges from 12 to 20 inches in thickness. In 
places the subsoil and the substratum are mottled. The 
substratum is brown to yellowish-brown clay loam that is 
generally stratified below a depth of 50 inches. It ranges 
from clay loam to silt loam and contains lenses of loamy 
sand and gravel in some places. Most areas have a water 
table that is seasonally high and is within a depth of 36 
to more than 60 inches. Some areas are moderately to 
severely affected by alkali. 

Pacheco soils are used for irrigated walnuts, prunes, 
pears, sugar beets, tomatoes, vegetables, and alfalfa and 
for dryland grain and pasture. ; 

Pacheco silt loam (0 to 2 percent slopes) (Pa).—This 
soil occurs on nearly level flood plains. 

Representative profile: On Sabbatini Ranch, in alfal- 
fa field, 60 yards to the rear (north) of Pacheco School, 
on the northwest corner of Shore Road and Lovers Lane. 

Ap—0 to 9 inches, dark-gray (10YR 4/1) silt loam, very dark 
gray (10YR 3/1) when moist; moderate, fine, gran- 
ular structure; hard when dry, very friable when 
moist, slightly sticky and slightly plastic when wet; 
abundant very fine and fine roots; common, very fine 
and fine, tubular pores, common, fine, interstitial 
pores; moderately alkaline; clear, smooth boundary. 

Al—9 to 20 inches, dark-gray (10YR 4/1) silt loam, very 
dark gray (10YR 3/1) when moist; moderate, me- 
dium, subangular blocky structure; hard when dry, 
friable when moist, slightly sticky and slightly plas- 
tic when wet; abundant very fine and fine roots; 
common, very fine and fine and few, medium, tubular 
pores, common, very fine and fine, interstitial pores; 
moderately alkaline; slightly effervescent; gradual, 
smooth boundary. 

IITB2—20 to 82 inches, grayish-brown (10YR 5/2) clay loam, 
dark grayish brown (10YR 4/2) when moist; mod- 
erate, medium, subangular blocky structure; hard 
when dry, firm when moist, slightly sticky and 
slightly plastic when wet; plentiful very fine and 
fine roots; many, very fine and fine, tubular pores; 
intermittent films of material from the A horizon 
on ped surfaces; ped surfaces gray and dark gray 
(10YR 5/1 when dry, 10YR 4/1 when moist) ; mod- 
erately alkaline, strongly effervescent; gradual, 
smooth boundary. 

TIC1—32 to 64 inches, brown (10YR 5/3) clay loam, dark 
brown (10YR 4/3) when moist; weak, medium, sub- 
angular blocky structure; hard when dry, firm when 
moist, slightly sticky and slightly plastic when wet; 
few very fine and fine roots; many, very fine, fine, 
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medium, tubular pores; thick gleyed layers (N 6/0 
when dry, N 4/0 when moist) on ped and pore sur- 
faces; moderately alkaline, strongly effervescent; 
gradual, smooth boundary. 

_TIC2—64 to 105 inches, yellowish-brown (10YR 5/4) clay 
loam, dark yellowish brown (10YR 4/4) when moist, 
with coarse distinct mottles of gray and dark gray 
(N 6/0 when dry, N 4/0 when moist) ; weak, medium, 
subangular blocky structure; hard when dry, firm 
when moist, slightly sticky and slightly plastic when 
wet; few very fine and fine roots; common, very fine, 
fine, and medium, tubular pores; stratified with thin 
layers of loamy sand; moderately alkaline, slightly 
effervescent. 

Included with this soil are small areas that have slopes 
up to 4 percent and small areas of Willows and Clear 
Lake soils. Also included are some areas of soils that lie 
at higher elevations than Pacheco soils and that formed 
mainly in alluvium washed from soils on granite bedrock. 

This soil is moderately fertile. Available water holding 
capacity is about 10 to 12 inches. Permeability is moder- 
ately slow, runoff is very slow to ponded, and erosion is 
not a hazard. Small areas are moderately to severely af- 
fected by alkali. In most places the water table has been 
lowered to a depth below 60 inches by pumping and arti- 
ficial drainage, but in a few areas the water table is within 
a depth of 36 to 60 inches. The root zone is very deep. 

The soil is used for irrigated alfalfa, and sugar beets, 
and dryland pasture. Capability unit IIw-2 (14); pas- 
ture and range site 11. 

Pacheco loam (0 to 2 percent slopes) (Pc)—This soil 
is similar to Pacheco silt loam, but its texture is loam 
throughout. It has a grayish-brown to dark-gray loam 
surface layer and a loam subsoil. The substratum is gen- 
erally stratified loam to clay loam and contains lenses 
of loamy sand and gravel.-“Some areas have fine gravel 
throughout the solum. 

Included with this soil are small areas of soils that have 
a pale-brown surface layer and of some soils that have 
a loamy sand overwash on the surface. Also-included are 
some small areas of soil at higher elevations than this 
Pacheco soil and that formed in alluvium washed mainly 
from soils on granitic bedrock. This included soil over- 
lies buried soils that are at a depth of about 30 inches 
or more. 

Available water holding capacity is about S to 10 
inches. Permeability is moderate. 

This soil is used for irrigated walnuts, apricots, sugar 
beets, tomatoes, and alfalfa and for dryland grain and 
incidental pasture. Capability unit IIw-2 (14). 

Pacheco clay loam over clay (0 to 2 percent slopes) 
(Pd).—This soil consists of 20 to 36 inches of grayish-brown 
clay loam over dark gray clay. The surface layer is 
mildly alkaline to moderately alkaline and is slightly 
calcareous in a few areas. It has a few fine to medium 
pebbles in some areas. It occurs in San Juan and Hollister 
Valleys, generally to the north of Hollister. 

This soil is moderately fertile. Available water holding 
capacity is 8 to 10 inches, 

This soil is used for irrigated fruits and nuts, sugar 
beets, and vegetables and for dryland grain and _ inci- 
dental pasture. Capability unit IIw-2 (14). 

Pacheco Silty clay (0 to 2 percent slopes) (Pe).—This 
soil is similar to Pacheco silt loam, but it has a silty clay 
surface Jayer about 15 inches thick over a clay loam sub- 
soil. It occurs in small areas close to drainageways or in 
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sloping areas around and in depressions. In places this 
soil is stratified with lenses of silt loam to loamy sand 
at depths greater than 50 inches. The water table is gen- 
erally below a depth of 60 inches, but in small areas it is 
within a depth of 36 inches, 

This soil has been drained, and the water table ha 
been lowered. Available water holding capacity is 10 to 
12 inches. 

This soil is used for irrigated fruit and nut trees, field 
and row crops, and alfalfa (fig. 10). Capability unit IIs-5 
(14). 


Panhill Series 


The Panhill series consists of well-drained loamy soils 
that are underlain by stratified, gravelly, calcareous al- 
luvium at a depth of 4 to 5 feet. These soils are gently 
sloping and lie in the Panoche and Vallecitos Valleys. 
They occupy fans and terraces below Kettleman soils, 
depressions in the uplands, and the floors of small val- 
levs in the uplands, The vegetation consists of annual 
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grasses and forbs and some desert shrubs. Elevations 
range from 1,200 to 2,000 feet above sea level. Annual 

rainfall is 5 to 10 inches. Average annual temperature is 
about 63° F., and the frost-free period is about 260 days 
The main associated soils are the Kettleman and Panoche. 

The surface layer is pale-brown to light ellowish- 
brown loam 12 to 18 inches thick. The subsoil is light 
yellowish-brown loam 11 to 16 inches thick. The sub- 
stratum consists of 20 to 30 inches of light yellowish- 
brown loam over strata of gravel and fine-textured ma- 

terial. The gravell y alluvium is calcareous and extends 
to an undetermined depth. Fine and medium grav 
erally occurs throughout the profile. 

Panhill soils are used for range. 

Panhill loam, 2 te 9 percent slopes (PhC).—This soil 
oceurs on fans with gilgai microrelief. Slopes are domi- 
nantly 4 to 8 percent. In some areas deep gullies or 
drainageways have been cut by water from ‘surrounding 

ills 

Representative profile: On fan at base of hills one- 
third mile west of Little Panoche Road, 2 miles north of 
junction with Panoche Road. 


vel gen- 


Figure 10.—Contour basin irrigation (a ferm ef flood irrigation} im an apricot erchard on Pachece silty clay. 
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A11—0 to 1 inch, pale-brown (10YR 6/3) loam, brown (10YR 
4/3) when moist; moderate, thin platy structure; 
slightly hard when dry, very friable when moist, 
slightly sticky and slightly plastic when wet; plentiful 
very fine and fine roots; common, very fine and fine, 
tubular pores; neutral; abrupt, smooth boundary. 

A12—1 to 17 inches, light yellowish-brown (10YR 6/4) loam, 
dark yellowish brown (10¥R 4/4) when moist; weak, 
medium, subangular blocky structure; slightly hard 
when dry, very friable when moist, slightly sticky and 
slightly plastic when wet; plentiful very fine and fine 
roots; common, very fine, fine, and medium, tubular 
pores; neutral; gradual, smooth boundary. 

B2t-—17 to 28 inches, light yellowish-brown (10YR 6/4) loam, 
dark yellowish brown (10YR 4/4) when moist; weak, 
medium, subangular blocky structure; slightly hard 
when dry, very friable when moist, slightly sticky 
and slightly plastic when wet; few very fine and fine 
roots; many, very fine and medium, tubular pores; 
very few, thin, patchy clay films in larger pores; 
mildly alkaline; gradual, smooth boundary. 

C1—28 to 60 inches, light yellowish-brown (10YR 6/4) loam, 
dark yellowish brown (10YR 4/4) when moist; 
weak, coarse, subangular blocky structure; slightly 
hard when dry, very friable when moist, slightly 
sticky and slightly plastic when wet; few very fine 
roots; many, very fine and fine, tubular pores; few 
fine pebbles; soft lime in seams and small masses; 
moderately alkaline, strongly effervescent; gradual, 
smooth boundary. 

Included with this soil are some small areas of Panoche 
soils and some soils that have a clay loam or clay sur- 
face layer. Also included are some soils that have slightly 
more clay in the subsoil and small areas of soils that are 
calcareous at the surface, 

This soil is moderately fertile. Available water holding 
capacity is about 9 to 11 inches. Permeability is mod- 
erate, runoff is slow to medium, and the hazard of ero- 
sion is slight to moderate. The root zone is very deep. 

This soil is used for range. Capability unit VIIc-1 
(15); pasture and range site 10. 


Panoche Series 


The Panoche series consists of well-drained loamy soils 
that formed in alluvium derived from sedimentary rocks. 
These soils are on nearly level to moderately sloping 
flood plains and fans in the Panoche and Vallecitos Val- 
leys in the southeastern part of the county. The vegeta- 
tion consists of annual grasses and forbs and a few cot- 
tonwoods and willows along the larger drainageways. 
Elevations range from 1,200 to 2,000 feet above sea level. 
Annual rainfall is 5 to 10 inches. Average annual tem- 
perature is about 64° F., and the frost-free period is about 
265 days. The main associated soils are the Docas, Pan- 
hill, and Kettleman. 

The surface layer is about 12 inches thick. It is pale- 
brown or brown to light brownish-gray or light yellowish- 
brown loam or sandy loam. The next layer is pale-brown 
to light yellowish-brown, calcareous loam 27 to 50 inches 
thick. Below this is brown, calcareous loam that extends 
to an undetermined depth. The lower part of this layer 
ranges from loam to silty clay loam and is lighter col- 
ored than the upper part. It is stratified with sand and 
gravel in some places. 

Panoche soils are used for irrigated cotton, safflower, 
and alfalfa and for range. 

Panoche loam, 0 to 2 percent slopes (PIA).—This soil 
occurs along drainageways. 
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Representative profile: In barley field, on Recalde 
Ranch in Panoche Valley; 500 yards southeast of house. 


Ap—0 to 8 inches, pale-brown (10YR 6/3) loam, brown 
(10¥R 4/3) when moist; moderate, fine, granular 
structure; slightly hard when dry, very friable when 
moist, slightly sticky and slightly plastic when wet; 
few very fine and fine roots; common, very fine, 
tubular pores, common, fine, interstitial pores; mildly 
alkaline, slightly effervescent; clear, smooth bound- 


ary. 

Al—8 to 12 inches, pale-brown (10YR 6/3) loam, brown 
(10YR 4/3) when moist; weak, medium, subangular 
blocky structure; slightly hard when dry, very fri- 
able when moist, slightly sticky and slightly plastic 
when wet; few very fine and fine roots; common, 
very fine, tubular pores and common, fine, inter- 
stitial pores; moderately alkaline, strongly efferves- 
cent; clear, smooth boundary. 

C1—12 to 29 inches, pale-brown (10YR 6/3) loam, brown 
(10YR 4/3) when moist; weak, medium, subangular 
blocky structure; slightly hard when dry, very fri- 
able when moist, slightly sticky and slightly plastic 
when wet; plentiful very fine and fine roots; many, 
very fine, fine, and medium, tubular pores; common, 
small, soft masses of lime; moderately alkaline, vio- 
lently effervescent; clear, smooth boundary. 

C2—29 to 39 inches, light yellowish-brown (10YR 6/4) loam, 
dark yellowish brown (10YR 4/4) when moist; 
weak, fine, subangular block structure; soft when 
dry, very friable when moist, slightly sticky and 
slightly plastic when wet; few very fine and fine 
roots; many, very fine and fine, tubular pores; com- 
mon, small, soft masses of lime; moderately alka- 
line, violently effervescent; clear, smooth boundary. 

C38—39 to 76 inches, brown (10YR 5/3) loam, dark brown 
(10YR 4/3) when moist; weak, fine, subangular 
blocky structure; soft when dry, very friable when 
moist, slightly sticky and slightly plastic when wet; 
few very fine and fine roots; few, very fine and fine, 
tubular pores; common, small, soft masses of lime, 
Stratified; moderately alkaline, violently efferves- 
cent; clear, smooth boundary. 


Included with this soil are small areas of Panhill soils 
and some soils that have a loamy sand or light clay sur- 
face layer. 

This soil is moderately fertile. Available water holding 
capacity is 9 to 11 inches. Permeability is moderate, run- 
off is very slow, and the hazard of erosion is slight to 
none. 

This soil is used for irrigated cotton, safflower, and 
alfalfa and for range. Capability units I-1 (17) and 
ViIlIc-1 (15) ; pasture and range site 10. 

Panoche loam, 2 to 9 percent slopes (PIC).—This soil 
is similar to Panoche loam, 0 to 2 percent slopes, but it 
is more sloping. It occupies fans and bottom land along 
the drainageways and in valleys. Slopes are dominantly 
3 to 6 percent. The soil ranges from light brownish gray 
to light yellowish brown, but it is generally pale brown. 
The lower part of the substratum is generally somewhat 
stratified and contains gravel in some places. 

Runoff is slow to medium, and the hazard of erosion 
is slight to moderate. 

This soil is used for irrigated safflower, cotton and 
alfalfa and for range. Capability units IIe-1 (17) and 
VIIc-1 (15); pasture and range site 10. 

Panoche sandy loam, 0 to 2 percent slopes (PkA).— 
This soil is similar to Panoche loam, 0 to 2 percent 
slopes, but it has a sandy loam surface layer. It occurs 
along drainageways in Panoche Valley. Drainageways 
through areas of this soil are generally deeply cut and 
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have nearly vertical walls. This soil is generally pale 
brown but ranges to light brownish gray in some places. 
The lower part of the substratum is stratified sandy loam 
to loamy sand and contains strata of gravel m some 
places. Available water holding capacity is 8 to 10 inches. 

This soil is used for irrigated cotton, safilower, and 
alfalfa and for range. Capability units I-1 (17) and 
Vilc-1 (15); pasture and range site 10. 

Panoche sandy loam, 2 to 9 percent slopes (PkC).— 
This soil is similar to Panoche loam, 0 te 2 percent slopes, 
but it has a sandy loam surface layer and is more sloping. 
Tt generally occurs in small to medium areas within 
areas of nearly level soils or on small to medium fans 
that lead from the base of the hills to the valley floors. 
Slopes are generally 3 to 6 percent but range to 9 percent 
on a few of the fans. The soil is generally pale brown to 
light yellowish brown and is stratified in the lower part 
of the substratum. 

Included with this soil are some soils that have a 
loamy sand surface layer. 

Runoff is slow to medium, and the hazard of erosion 
is slight to moderate. 

This soil is used for irrigated cotton, safflower, and 
alfalfa and for range. Capability units [Te-1 (17) and 
VIIc-1 (15); pasture and range site 10. 


Pinnacles Series 


The Pinnacles series consists of well-drained to some- 
what excessively drained loamy soils that are underlain 
by semiconsolidated, coarse, arkosic sandstone. These soils 
have a loamy surface layer and a clayey subsoil. They are 
moderately steep to very steep. The vegetation consists 
of grasses and forbs, scattered oaks and Digger pine, and 
some areas of brush. Elevations range from 1,000 to 8,000 
feet above sea level. Annual rainfall is 14 to 18 inches. 
Average annual temperature is about 60° F., and the 
frost-free period is about 250 days. The main associated 
soils are the Auberry, Sheridan, Santa Tmncia, and 
Laniger. 

The surface layer is 8 to 22 inches thick. It is generally 
brownish-gray to brown coarse sandy loam. The subsoil 
consists of brown coarse sandy clay and light yellowish- 
brown coarse sandy clay loam 12 to 20 inches thick. It 
is underlain by coarse, semiconsolidated, arkosic sand- 
stone’ that is gravelly in most places. Depth to sandstone 
ranges from 20 to 42 inches. 

Pinnacles soils are used for pasture, range, watersheds, 
wildlife, and recreation. 

Pinnacles coarse sandy loam, 30 to 75 percent slepes, 
severely eroded (PnG3).—This steep to very steep soil oc- 
curs in areas of narrow winding ridges. Slopes are domi- 
nantly 40 to 60 percent. Landslides form deep nearly 
vertical escarpments in many places. 

Representative profile: Jef Schmidt Ranch in Horse 
Valley, 2 miles east of the Pinnacles National Monument, 
and 3 miles west of State Route 25; in Dry Lake Valley. 
In the SE. corner of section 8, T. 16 §., RB. 8 E., Mt. 
Diablo Base and Meridian. 

Aill—6 to 8 inches, light brownish-gray (10¥R 6/2) coarse 
sandy loam, very dark grayish brown (10YR 3/23 
when moist; moderate, fine, granular structure; hard 
when dry, very friable when moist, slightly sticky 
and slightly plastic when wet; abundant very fine 
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and fine roots; common; very fine and tine, inter- 
stitial pores; medium acid; clear, smooth boundary. 
Ai2—8 to 12 inches, light brownish-gray (10YR 6/3) coarse 
sandy loam, dark grayish brown (10YR 4/2) when 
moist; weak, medium, subangular blocky structure; 
hard when dry, very friable when moist, slightly 
sticky and slightly plastic when wet; plentiful very 


fine and fine roots; common, fine and medium, 
interstitial pores; medium acid; abrupt, smooth 
boundary. 


B2t—12 to 22 inches, brown (7.5YR 5/4) coarse sandy clay, 
dark brown (7.5YR 4/4} when moist; strong, coarse, 
prismatic structure that breaks readily to strong, 
medium, angular blocky structure; very hard when 
dry, very firm when moist, sticky and plastic when 
wet; few very fine and fine roots; common, very fine 
and fine, tubular pores; thin continuous and mod- 
erately thick patchy clay films on ped and pore sur- 
faces; strongly acid; clear, smooth boundary. 

B3&—22 to 25 inches, light yellowish-brown (10YR 6/4) sandy 
clay ioam, dark yellowish brown (10YR 4/4) when 
moist; moderate, fine subangular blocky structure; 
very hard when dry, firm when moist. sticky and 
plastic when wet; strongly acid; gradual. smooth 
boundary. 

R—25 inches, semiconsolidated, acid, coarse-grained, gravelly 
arkosic sandstone of the Temblor formation. 

Included with this soil are small areas of Laniger, 
Sheridan, and Auberry soils. Also included are small 
areas of soils that have a gravelly surface layer and soils 
that have less clay in the subsoil than Pinnacles soils. 

This soil has low fertility. Available water holding 
capacity is about 3 to 6 inches. Permeability is slow, run- 
off is rapid to very rapid, and the hazard of erosion is 
very severe. The root zone is moderately deep. 

This soil is used for range, wildlife, watersheds, and 
recreation. Capability unit VITe~1 (15); pasture and 
range site 3. 

Pinnacles coarse sandy loam, 15 to 30 percent slopes, 
eroded (PnE2)—This soil is similar to Pinnacles coarse 
sandy loam, 30 to 75 percent slopes, severely eroded, but 
it has a slightly thicker profile, is only moderately steep, 
and is only moderately eroded. It occurs on moderately 
steep hills and ridgetops. Color ranges from brown to 
grayish brown. Some areas have been gullied by water 
from the surrounding hills. 

Included with this soil are small areas of coarse sandy 
clay loams, of gravelly soils, and of soils that are less 
sloping and have a slightly thicker solum. 

This soil is well drained. Runoff is rapid, and the haz- 
ard of erosion is severe. The root zone is moderately deep 
to deep. 

This soil is covered by grass or grass and brush and is 
used for dryland pasture. Capability unit VIe-3 (15); 
pasture and range site 3. 


Pinte Series 


The Pinto series consists of well-drained loamy soils 
that are underlain by a weakly cemented hardpan at a 
depth of 24 to 38 inches. These soils are moderately steep 
and occupy uplands. The vegetation consists of grasses 
and forbs, plantings of eucalyptus, and areas of ferns. 
Elevations are 400 to 800 feet above sea level. Annual 
rainfall is 16 to 20 inches. Average annual temperature 
is about 58° F., and the frost-free period is about 250 
days. The main associated soils are the Arnold and Metz. 

The surface layer is brown sandy loam 6 to 19 inches 
thick. The subsoil is reddish-brown heavy sandy loam 18 
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to 26 inches thick. The hardpan consists of 24 to 38 
inches of reddish-brown weakly cemented sandy loam 
that is underlain by brown to yellowish-brown, slightly 
hard, medium-grained, acid terrace material. 

Pinto soils are used for dryland pasture. 

Pinto sandy loam, 15 to 30 percent slopes, eroded 
(PsE2)—This soil occurs on moderately steep ridgetops in 
areas of other soils. 

Representative profile: On hillside, three-quarter mile 
ae of auction farm on north side of U.S. Highway 

o. 101, 


A—0 to 8 inches, brown (7.5YR 5/2) sandy loam, dark 
brown (7.5YR 3/2) when moist; weak, fine, granular 
structure; hard when dry, very frinble when moist, 
slightly sticky and slightly plastic when wet; plen- 
tiful very fine and fine roots; common, very fine and 
fine, interstitial pores; strongly acid; clear, smooth 
boundary. 

B21t—S to 16 inches, reddish-brown (5YR 5/4) heavy sandy 
loam, dark reddish brown (5Y¥R 3/4) when moist; 
wenk, coarse, subangular blocky structure; hard 
when dry, friable when moist, slightly sticky and 
slightly plastic when wet; plentiful very fine and 
fine roots; common, very fine and fine, interstitial 
pores; thin patchy clay films on ped surfaces and 
in pores; strongly acid; gradual, smooth boundary. 

B22t—16 to 29 inches, reddish-brown (5YR 5/3) heavy 
sandy loam, dark reddish brown (5Y¥R 3/3) when 
moist; weak, medium, subangular blocky structure; 
hard when dry, friable when moist, slightly sticky 
and slightly plastic when wet; few very fine and fine 
roots; many, very fine, and few, fine and medium, 
interstitial pores; thin patchy clay films on ped 
surfaces and in pores; strongly acid; gradual, wavy 
boundary. 

C1—29 to 63 inches, reddish-brown (5Y¥R 5/4) sandy loam, 
weakly cemented with silica, dark reddish brown 
(5YR 8/4) when moist; common, medium, distinct 
mottles of pink (7.5YR 7/4) and brown (7.5YR 5/4) 
when moist; massive; few very fine and fine roots; 
few, fine and medium, iron and manganese concre- 
tions; strongly acid; diffuse, smooth boundary. 

C2—63 inches, brown to yellowish-brown, (10YR 5/3 to 5/4) 
slightly hard, medium-grained, acid terrace material. 


Included with this soil are some small areas of Arnold 
soils, This soil is low in fertility. Available water holding 
capacity is about 3 to 5 inches. Permeability is slow. Run- 
off is rapid, and the hazard of erosion is severe. Hardpan 
is at a moderate depth, and it limits the penetration of 
roots and water. 

This soil is used for dryland pasture. Capability unit 
VIe-1 (15) ; pasture and range site 3. 


Pleasanton Series 


The Pleasanton series consists of well-drained loamy 
and gravelly loamy soils that are underlain by stratified 
uluvium at a depth of more than 48 inches. These soils 
are gently sloping to moderately sloping, and they occupy 
terraces or fans of alluvium derived from sandstone and 
shale. The vegetation consists of annual grasses and 
forbs and scattered oaks. Elevations are Jess than 1,000 
feet, above sea level. Annual rainfall is 12 to 14 inches. 
The average annual temperature is about 59° F., and the 
frost-free period is about 250 days. The main associated 
soils are the Antioch, Rincon, and Soper. 

The surface layer is brown to grayish-brown loam or 
gravelly loam about 16 to 24 inches thick. The subsoil is 
brown clay loam 20 to 24 inches thick. It contains some 
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gravel and generally is more gravelly as depth increases. 
The substratum is light yellowish-brown clay loam that is 
underlain by stratified alluvium below a depth of 48 
inches. The stratified material consists of lenses of sand, 
gravel, and clay that are intermittently calcareous. _ 

Pleasanton soils are used mainly for dryland grain and 
pasture. In a few areas irrigated grapes are grown. 

Pleasanton loam, 2 to 5 percent slopes (P:8).—This soil 
is adjacent to drainageways. 

Representative profile: East of Panoche Valley Road; 
road cut 200 yards southeast of the junction of Panoche 
Valley Road and Browns Valley Road. 


Ap—0 to 9 inches, brown (10YR 5/3) loam, dark brown 
(10YR 3/3) when moist; moderate. fine, granular 
structure; hard when dry, very friable when moist, 
slightly sticky and slightly plastic when wet; abun- 
dant very fine and fine roots; common, very fine and 
fine, interstitial pores; slightly acid; clear, smooth 
boundary. 

AIl—9 to 21 inches, brown (10YR 5/3) loam, dark brown 
(1O¥YR 3/3) when moist; weak, medium, subangular 
blocky structure; hard when dry, very friable when 
moist, slightly sticky and slightly plastic when wet; 
abundant very fine and fine roots; many, very fine 
and fine, tubular pores; neutral; clear, smooth 
boundary. 

B21t—21 to 33 inches, brown (10YR 5/3) clay loam, dark 
brown (10YR 3/3) when moist; moderate, fine. 
angular blocky structure; hard when dry, firm when 
moist, sticky and plastic when wet; plentiful very 
fine and fine roots; common, very fine and fine, 
tubular pores; thin patchy clay films on the surfaces 
of peds and larger pores; neutral; clear, smooth 
boundary. 

IIB22t—33 to 45 inches, brown (10¥YR 5/3) very gravelly 
clay loam, dark brown (10YR 3/3) when moist; 
weak, fine, subangular blocky structure; hard when 
dry, firm when moist, sticky and plastic when wet; 
few very fine and fine roots; common, very fine and 
fine, tubular pores; few, thin, patchy clay films on 
ped surfaces; mildly alkaline; clear, smooth bound- 
ary. 

IIIC1—45 to 55 inches, light yellowish-brown (10YR 6/4) 
clay loam, dark yellowish brown (10YR 4/4) when 
moist; weak, medium, subangular blocky structure; 
hard when dry, friable when moist, slightly sticky 
and slightly plastic when wet; few, very fine and 
fine, tubular pores; mildly alkaline; clear, smooth 
boundary. 

IVC2—55 inches, stratified yellowish-brown (10YR 5/6) and 
gray, (10YR 5/1) mildly alkaline sand, gravel, and 
clay. 


Included with this soil are small areas of Antioch, 
Rincon, and Soper soils. Also included are some small 
areas of nearly level. soils. 

This well-drained soil is moderately fertile. Available 
water holding capacity is about 8 to 10 inches. Perme- 
ability is migde: rately slow, runoff is slow, and the hazard 
of erosion is slight. The root zone is very deep. 

This soil is used for irrigated grapes and for dryland 
grain and incidental pasture. Capability units ITe-1 (14) 
and IITe-8 (15); pasture and range site 4. 

Pleasanton gravelly loam, 5 to 9 percent slopes, 
eroded (PvC2)—This soil is similar to Pleasanton loam, 
2 to 5 percent slopes, but it is more sloping and is grav- 
elly throughout. It occurs in small to medium-sized areas 
along larger drainageways. In most places it is brown, 
but color ranges to grayish brown. 

Available water holding capacity is about 7 to 9 inches. 
Runoff is medium, and the hazard of erosion is moderate. 
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This soil is used for dryland grain and pasture. Capa- 
bility units T[Ie-1 (14) and TiIe-3 (15); pasture and 
range site 4. 


Reiff Series 

The Reiff series consists of well-drained loamy soils 
formed in alluvium derived mainly from sedimentary 
uplands. These soils are nearly level to moderately sloping, 
and they are on flood plains and fans. The vegetation 
consists of annual grasses and forbs and scattered oaks. 
Elevations range from 120 to 1,500 feet above sea level. 
Annual rainfall is 12 to 16 inches. The average annual 
temperature is about 60° F., and the frost-free period is 
about 260 days. The main associated soils are the Clear 
Lake, Metz, Mocho, and Pacheco. 

The surface layer is grayish-brown sandy loam 18 to 
24 inches thick. The next layer is pale-brown to light 
brownish-gray sandy loam to loam that averages 30 to 
36 inches in thickness. This layer is gravelly or is strati- 
fied with gravel and finer textured material. In some 
places the content of gravel parong hou! the profile is as 
much as 10 percent, by volume. Below this layer is a 
buried soil or stratified alluvium. 

Reiff soils are used for irrigated fruits, nuts, alfalfa, 
field crops, and row crops and for dryland grain and 
incidental pasture. 

Reiff sandy loam, 0 to 2 percent slopes (ReA).—This 
soil occurs on fans along the larger drainageways. Some 
areas are occasionally flooded. 

Representative profile: 30 yards south of Fairview 
Road, 300 yards east of a seed company; in walnut 
orchard. 


Ap—0O to 8 inches, grayish-brown (10YR 5/2) sandy loam, 
very dark grayish brown (10YR 3/2) when moist; 
moderate, fine, granular structure; slightly hard 
when dry, very friable when moist, slightly sticky 
and slightly plastic when wet; plentiful very fine 
roots; common, very fine, interstitial pores; neutral; 
clear, smooth boundary, 

A1—8 to 24 inches, grayish-brown (10YR 5/2) sandy loam, 
very dark grayish brown (10YR 3/2) when moist; 
weak, coarse, subangular blocky structure; slightly 
hard when dry, very friable when moist, slightly 
sticky and slightly plastic when wet; plentiful very 
fine roots, few medium roots; common, very fine, 
tubular pores, few, fine, interstitial pores; mildly al- 
kaline; clear, smooth boundary. 
to 42 inches, pale-brown (10YR 6/3) sandy loam, 
brown (10YR 4/3) when moist; weak, coarse, sub- 
angular blocky structure; slightly hard when dry, 
very friable when moist, slightly sticky and non- 
plastic when wet; few medium and coarse roots; 
few, very fine, tubular pores; 1 to 2 percent very fine 
gravel; mildly alkaline, slightly effervescent; clear, 
smooth boundary. 

11C2—42 to 60 inches, light brownish-gray (10YR 6/2) loam, 
dark grayish brown (10YR 4/2) when moist; weak, 
medium, subangular blocky structure; slightly hard 
when dry, very friable when moist, slightly sticky 
and slightly plastic when wet; few coarse roots: few, 
very fine and medium, tubuler pores; moderately al- 
kaline, strongly effervescent; clear, smooth boundary. 


Included with this soil are small areas of Mocho and 
Metz soils and of soils that have a gravelly or loamy sand 
surface layer. 7 : 

This soil is moderately fertile. Available water holding 
capacity is about 8 inches. Permeability is moderately 
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rapid, runoff is very slow, and the hazard of erosion is 
slight to none. The root zone is very deep. 

This soil is used for irrigated fruits and nuts, sugar 
beets, tomatoes, and other vegetables and alfalfa. Dry- 
land crops include grain and incidental pasture. Capa- 
bility units I-1 (14) and IlIc-1 (15). 

Reiff sandy loam, 2 te 9 percent slepes (ReC})—This 
soil is similar to Reiff sandy loam, 0 to 2 percent slopes, 
but is more sloping. It occurs on small to medium-sized 
fans along the major drainageways. The areas closest to 
the streams are occasionally flooded. Slopes dominantly 
range from 3 to 6 percent. In some arenas as much as 10 
percent, by volume, of the profile is fine to medium 
gravel. 

Included with this soil are a few very small areas of 
soils that have a gravelly or loamy sand surface layer 
and a few small areas of Metz and Mocho soils. 

Runoff is slow to medium, and the hazard of erosion 
is slight to moderate. 

This soil is used for irrigated fruits and nuts, sugar 
beets, vegetables, and alfalfa and for dryland grain, and 
incidental pasture. Capability units TTe-1 (14) and 
IITe-1 (15). 


Rincon Series 


The Rincon series consists of well-drained soils that 
formed in alluvium derived from sandstone and shale. 
These soils have a loamy surface layer and a clayey sub- 
soil. They occur on benches, terraces, or fans and are 
nearly level to strongly sloping. They are around the 
edge of Hollister Valley and along the flood plains and in 
the valleys bordering the larger drainageways. Vegetation 
consists of annual grasses and forbs and scattered oaks. 
Rincon soils are 200 to 1,500 feet above sea level. Annual 
rainfall ranges from 12 to 16 inches. The average annual 
temperature is about 60° F., and the frost-free period is 
about 260 days. The main associated soils are the Antioch, 
Cropley, Pleasanton, and Sorrento. 

The surface layer is dark-gray to grayish-brown silty 
clay loam or loam 20 to 24 inches thick. The subsoil is 
brown clay 20 to 80 inches thick. The substratum is light 
yellowish-brown clay loam 20 to 40 inches thick. At 
depths of more than 60 inches, the underlying alluvium 
is caleareous sand, gravel, and clay in strata that extend 
to an undetermined depth. Some small areas are gravelly 
throughout the profile. A few areas along Lone Tree 
Road are gravelly in the surface layer and have a ver 
gravelly substratum. 

Rincon soils are used for irrigated apricots, prunes, 
grapes, walnuts, alfalfa, sugar beets, tomatoes, and other 
vegetables, and for dryland grain, and pasture. 

Rincon silty clay loam, 0 to 2 percent slopes (RsA}.— 
This nearly level soil occurs on broad terraces. 

Representative profile: On Young Ranch, 600 yards 
east of house and 200 yards north of stream; at edge of 
young prune orchard. 

Ap~—0@ to 12 inches, dark grayish-brown (10YR 4/3) 
clay loam, very dark brown (10YR 2/2} when moist; 
moderate, fine, granular structure; hard when dry, 
firm when moist, sticky and plastic when wet; plentiful 
very fine and fine rocts; common, very fine and fine, 
interstitial pores; mildly alkaline; gradual, smooth 
boundary. 
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A1—12 to 23 inches, dark grayish-brown (10YR 4/2) silty clay 
loam, very dark brown (10YR 2/2) when moist; mod- 
erate, medium, subangular blocky structure; hard 
when dry, firm when moist, sticky and plastic when 
wet; plentiful very fine and fine roots; common, very 
fine and fine, tubular pores; few, fine and medium, 
interstitial pores; mildly alkaline; gradual, smooth 
boundary. 

B21t—23 to 33 inches, brown (10YR 5/3) clay, dark brown 
(10YR 4/3) when moist; moderate, medium, angular 
blocky structure; very hard when dry, very firm when 
moist, very sticky and very plastic when wet; few very 
fine and fine roots; common, very fine and fine, tubular 
pores; few, thin, patchy clay films; few small slicken- 
sides; material from the A horizon in fine seams and 
on ped surfaces; mildly alkaline; gradual, smooth 
boundary. 

B22t—33 to 45 inches, brown (10YR 5/3) clay, dark brown 
(10YR 4/3) when moist; strong, medium, angular 
blocky structure; very hard when dry, very firm when 
moist, very sticky and very plastic when wet; few 
very fine and fine roots; common, very fine and fine, 
tubular pores; many fine and medium slickensides; 
thin, patchy clay films on ped faces and on pores; 
lime in seams and soft masses; moderately alkaline; 
slightly effervescent; gradual, smooth boundary. 

Cca—45 to 80 inches, light yellowish-brown (10YR 6/4) clay 
loam, dark brown (10Y¥R 4/3) when moist; strong, 
medium, angular blocky structure; very hard when 
dry, firm when moist, sticky and plastic when wet; 
common, very fine and fine, tubular pores; brittle and 
compact in place; lime in seams and soft masses; 
moderately alkaline; strongly effervescent; gradual, 
smooth boundary. 

Included in mapping were smal] areas of Cropley, 
Antioch, and Pleasanton soils, 

This soil is moderately fertile. The available water 
holding capacity is 8 to 10 inches. Permeability is slow, 
runoff is very slow, and the erosion hazard is slight to 
none. A few areas may be ponded for short periods during 
the winter. The rooting depth is very deep. 

This soil is used for irrigated fruit and nut trees, irri- 
gated alfalfa, grapes, and dryland grain and incidental 
pasture. Capability unit IIs-5 (14). 

Rincon silty clay loam, 2 to 9 percent slopes (RsC).— 
This soil is similar to Rincon silty clay loam, 0 to 2 per- 
cent slopes, but is gently sloping to moderately sloping. 
It occurs in small to medium-sized areas that generally 
have slopes of 3 to 6 percent. In a few areas fine to medi- 
um gravel is in all parts of the profile, but it generally 
makes up Jess than 10 percent of the soil mass by volume. 
Runoff is slow to medium, and the hazard of erosion is 
slight to moderate. 

This soil is used for irrigated alfalfa, apricots, grapes, 
walnuts, and prunes, and for dryland grain and inci- 
ey pasture. Capability units IIe-5 (14) and IIIe-5 
15). 

Rincon silty clay loam, 9 to 15 percent slopes, eroded 
(RsD2).—This soil is similar to Rincon silty clay loam, 0 to 
2 percent slopes, but has a thinner profile and is strongly 
sloping, and is more eroded. Areas are small to moderate 
in size, and slopes generally range from 12 to 15 percent. 
In some areas fine to medium-sized gravel is in all parts 
of the profile. 

Included in mapping were some small areas where 
there is Jess clay than normal in the subsoil and areas 
where the substratum is very firm. Also included were 
areas where erosion is only slight. 

Runoff is medium to rapid, and the hazard of erosion 
is moderate to high. 
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The soil is used for dryland pasture and grain. Capa- 
bility unit IITe-5 (15); pasture and range site 4. 

Rincon loam, 0 to 2 percent slopes (RnA).—This soil is 
similar to Rincon silty clay loam, 0 to 2 percent slopes, 
but has a loam surface layer. It is nearly level and occurs 
in small areas on large terraces near the Comstock-Las 
Viboras Road and in a few other small areas. In most 
places the subsoil and substratum are gravelly. In some 
areas the surface layer contains fine gravel that generally 
makes up less than 5 percent of the soil mass by volume. 
Available water holding capacity is about 8 inches. 

This soil is used for irrigated alfalfa, apricots, grapes, 
walnuts, and prunes, and for dryland grain and inci- 
dental pasture. Capability unit I[s-5 (14). 

Rincon loam, 2 to 9 percent slopes (RnC).—This soil 
is similar to Rincon silty clay loam, 0 to 2 percent slopes, 
but is gently sloping to moderately sloping and has a 
loam surface layer. It occurs on small to medium-sized 
fans, generally along the larger drainageways. In some 
places fine to medium-sized gravel is in the profile. Domi- 
nant slopes are 3 to 6 percent. Available water holding 
capacity is about 8 inches. Runoff is slow to medium, and 
the erosion hazard is slight to moderate. 

This soil is used for irrigated apricots, grapes, walnuts, 
and prunes, and for dryland grain and incidental pasture. 
Capability units T1Ie-1 (14) and ITIe-3 (15). 

Rincon loam, 9 to 15 percent slopes, eroded (RnD2).— 
This soil is similar to Rincon silty clay loam, 0 to 2 per- 
cent slopes, but is slightly thinner, has a loam surface 
layer, and is moderately eroded. It occurs throughout the 
survey area generally on small to medium-sized fans 
where slopes range from 12 to 15 percent. In some areas 
fine and medium-sized gravel occurs throughout the pro- 
file and makes up as much as 10 percent of the profile 
by volume. Available water holding capacity is about 8 
inches. Runoff is medium to rapid, and the hazard of 
erosion is moderate to severe. 

This soil is used mostly for dryland grain and pasture. 
Capability unit [Ve-1 (15); pasture and range site 4. 


Riverwash 


Riverwash (Rw) consists of the coarse-textured mate- 
rials—sands and gravels—that occur in the beds of the 
larger streams. The materials are generally covered by 
flowing water during the rainy season, which results in 
scouring and deposition. Many areas have little or no 
vegetation but some of the sandier, less gravelly areas 
are covered by grass, forbs, brush, willows, and cotton- 
woods. In general, these areas have little or no use for 
farming, though at times a few areas furnish limited 
grazing. A few areas on the larger streams are used for 
commercial production of sand and gravel. Capability 
unit VITIw-4 (14). 


Salinas Series 


The Salinas series consists of well-drained, loamy soils 
that formed in alluvium derived from sandstone and 
shale. These nearly level to moderately sloping soils lie on 
flood plains and fans. The vegetation consists of annual 
grasses and forbs and a few scattered oaks. Elevations 
range from 150 to 2,000 feet above sea level. Annual rain- 
fall is 12 to 14 inches. The average annual temperature 
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is about 60° F., and the frost-free period is about 260 
days. The main associated soils are the Hanford and Sor- 
rento. 

The surface Jayer is dark-gray to dark grayish-brown 
clay loam 20 to 26 inches thick. The next layer is brown 
to light yellowish-brown clay loam 24 to 36 inches thick. 
Below this is light yellowish-brown clay loam that extends 
to undetermined depths. In some areas these soils have 
gravel throughout the profile. 

Salinas soils are used for irrigated grapes and other 
fruits, nuts, vegetables, and row crops, and for dryland 


grain and incidental pasture. 


Salinas clay loam, 6 to Z percent siopes (SaAj—This 
soil ocenrs on fans around San Juan Bautista and in 
Topo and Vallecitos Valleys. 

Representative profile: 20 yards west of the New 
Tdria Road, in Vallecitos Valley, on McDonald Ranch; 
1 mile southeast of ranch house. 


A1li—O to 8 inches, dark-gray (10YR 4/1) clay loam, black 
(10YR 2/1) when moist; moderate, fine, subangular 
blocky structure; hard when dry, friable when moist, 
sticky and plastic when wet; abundant very fine and 
fine roots; common, very fine and fine, tubular pores; 
neutral; clear, smooth boundary. 

A12~—S8 to 25 inches, dark-gray (10YR 4/1) clay loam, very 
dark brown (1OYR 2/2) when moist; moderate, me- 
dium, subangular blocky structure; hard when dry, 
friable when moist, sticky and plastic when wet; 
abundant very fine and fine roots; common, very fine 
and fine, tubular pores, few, medium, interstitial 
pores; neutral; gradual, smooth boundary. 
to 83 inches, brown (i0¥R 5/3) clay loam, dark 
brown (10¥R 3/3) when moist; weak, medium, sub- 
angular blocky structure; slightly hard when dry, 
very friable when moist, sticky and plastic when wet; 
plentiful very fine and fine roots; common, very fine 
and fine, tubular pores; material from A horizon in 
seams and as films on ped surfaces; mildly alkaline, 
slightly effervescent; clear, smooth boundary. 

C2ca—38 to 66 inches, light yellowish-brown (10YR 6/4) clay 
loam, dark yellowish brown (10YR 4/4) when moist; 
weak, medium, subangular blocky structure; slightly 
hard when dry, very friable when moist, slightly 
sticky and slightly plastic when wet; few very fine 
and fine roots; many, very fine and fine, tubular 
pores; many fine and medium seams of lime and 
many, small, soft masses of lime; moderately alka- 
line, violently effervescent; gradual, smooth bound- 
ary. 


Included with this soil are some soils around San Juan 
Bautista that have a slightly thicker surface Jayer, less 
lime in the substratum and some alluvium derived from 
granitic rocks. Also included are smal] areas of Hanford 
and Sorrento soils and soils that have a loam surface 
layer. 

This soil is moderately fertile. Available water holding 
capacity is about 10 to 12 inches. Permeability is mod- 
erately slow, runoff is very slow, and the hazard of 
erosion is slight to none. 

This soil is used for irrigated grapes and other fruits, 
nuts, vegetables, row crops, and for dryfarmed grain and 
imeidental pasture. Capability units I-1 (14) and IIIc-1 
(15). 

Salinas clay loam, 2 te 9 percent slopes (SaC}.—This 
soil is similar to Salinas clay loam, 0 to 2 percent slepes, 
but it is mere sloping. It generally occurs in small areas 
along the larger drainageways. Slopes are dominantly 
3 te 6 percent. In some areas small amounts of fine to 
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medium gravel occur throughout the profile, but they 
are not more than a few percent, by volume. 

Included with this soil are some soils that have a loam 
surface layer. 

Runoff is slow to medium. The hazard of erosion is 
slight to moderate. 

This soil is used for dryland grain and incidental pas- 
ture. Capability units [Te-5 (14) and ITIe-5 (15). 


San Benito Series 
The San Benito series consists of well-drained loamy 
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soils that are underlain oy Caicareoius, MNverpeaaed 
stone and shale at a depth of 24 to 48 inches. These soils 
occupy mountainous uplands and are rolling to steep. 
The vegetation consists chiefly of annual grasses and 
forbs, but a few areas are covered with oaks or brush. 
Elevations range from 400 to 3,500 feet. Annual rainfall 
is 12 to 18 inches, average annual temperature is 60° to 
62° F., and the frost-free period is about 260 days. The 
Linne and Gazos soils are the main associated soils. 

The surface layer is dark grayish-brown clay loam 
20 to 32 inches thick. The next layer is light yellowish- 
brown clay loam 8 to 24 inches thick. It is slightly to 
moderately effervescent. Texture throughout the profile 
ranges from clay loam to silty clay loam but is clay loam 
in most places. The parent rock, at a depth of 24 to 48 
inches is soft, calcareous, interbedded shale and medium- 
grained sandstone. 

San Benito soils are used for dryland grain, pasture, 
and range. A few smal] areas are irrigated and are used 
for fruit and nut trees. 

San Benito clay loam, 15 to 30 percent slopes, eroded 
{SbE2)—This soil occurs on moderately steep rounded hills 
or on ridgetops. ; 

Representative profile: One-half mile west of Willow 
Creek Road, 5 miles north of San Benito; central part 
of section 8, T. 15 S., R. 8 E. 


Ail1—0O to 10 inches, dark grayish-brown (10YR 4/2) clay 
loam, very dark grayish brown (10YR 8/2) when 
moist; moderate, fine, subangular blocky structure 
that breaks readily to moderate, fine, granular struc- 
ture; very hard when dry, firm when moist, sticky 
and plastic when wet; abundant very fine roots; com- 
mon, very fine, interstitial pores; neutral; clear, 
smooth boundary. 

A12—10 to 28 inches, dark grayish-brown (10YR 4/2) clay 
loam, very dark grayish brown (10YR 38/2) when 
moist; moderate, medium, subangular blocky struc- 
ture; very hard when dry, firm when moist, sticky 
and plastic when wet; plentiful very fine roots; few, 
very fine, interstitinl] and tubular pores; few, fine, 
pressure faces; neutral; gradual, smooth boundary. 

Clea—28 to 48 inches, light yellowish-brown (10YR 6/4) clay 
loam, dark yellowish brown (10YR 4/4) when moist; 
weak, medium, subangular blocky structure; hard 
when dry, friable when moist, sticky and plastic 
when wet; plentiful very fine roots; common, very 
fine and fine, tubular pores; lime is disseminated and 
occurs as coatings in pores and on some ped surfaces; 
moderately alkaline; gradual, smooth boundary. 

C2—48 to 6 inches +, yellowish-brown (10YR 5/4), soft, 
ealeareous sandy shale. 


Included with this soil are small areas of Diablo, Gavi- 
ota, and Linne soils and outcrops of sandstone. Also in- 
cluded are soils that are shallow over bedrock. 

This soil is moderately fertile. Available water holding 
capacity is 6 to 8 inches. Permeability is moderately slow, 
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runoff is rapid, and the hazard of erosion is severe. The 
root zone is deep. 

This soil is used for dryland pasture. Capability unit 
IVe-5 (15) ; pasture and range site 5. 

San Benito clay loam, 9 to 15 percent slopes (SbD)— 
This soil is similar to San Benito clay loam, 15 to 30 per- 
cent slopes, eroded, but it has a thicker profile, is less 
sloping, and is not more than slightly eroded. This soil 
generally occurs on low hills and broad ridges. 

Included with this soil are small areas of Diablo and 
Cropley soils along drainageways and in saddles. 

Available water holding capacity is 8 to 10 inches. 
Runoff is medium, and the hazard of erosion is moderate. 
The root zone is cleep. 

This soil is used for dryland grain and pasture. A few 
small areas are used for irrigated fruits and nuts. Capa- 
bility unit [TTe-5 (15); pasture and range site 5. 

San Benito clay loam, 30 to 50 percent slopes, eroded 
(SbF2).—This soil is similar to San Benito clay loam, 15 
to 30 percent slopes, eroded, but is more sloping. It is 
steep and occurs on side slopes in areas of moderately 
steep soils or on narrow, winding ridgetops. Slopes are 
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dominantly between 45 and 50 percent. This soil is darker 
and somewhat deeper on north-facing slopes than in other 
areas. 

Included with this soil are areas of brown, fine-tex- 
tured soils, of shallow soils, and of rock outcrops. 

On this soil runoff is rapid to very rapid. The hazard 
of erosion is severe to very severe. 

This soil is used for dryland pasture. Capability wnit 
Vie-5 (15); pasture and range site 5. 

San Benito clay loam, 30 to 50 percent slopes, severe- 
ly eroded (SbF3).—This soil is similar to San Benito clay 
loam, 15 to 30 percent slopes, eroded, but it is more 
eroded, is steeper, and is only 24 to 36 inches deep to 
weathered bedrock. It is steep and occurs along the larger 
drainageways, on partly slipped areas, or in areas of 
accelerated geologic erosion (fig. 11). Some areas are 
barren and actively eroding, others have a thin cover of 
grass or brush or are covered by moderately thick stands 
of oaks and brush. 

Included with this soil are small to moderate areas 
of shallow soils, Sedimentary rock land, gullied areas, and 
Landslides. The gullied areas are sources of silt and debris. 


Figure 11—San Benito clay loam, 30 to 50 percent slopes, severely eroded. Stock trails are very evident, and brush is intruding on 
overgrazed areas. 
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Available water holding capacity is 4 to 6 inches. Run 
off is rapid to very rapid and the hazard of erosion is 
very severe. This soil has low fertility. 

This soil is used for range. Capability unit VIIe-5 
(15); pasture and range site 5. 


Sandy Alluvial Land 


Sandy alluvial Jand (Sc) lies along the lower courses 
of Pescadero, Stone, and Chalone Greeks and along a 
few of the small drainageways flowing from Gabilan 
Range. Slopes generally range from 1 to 4 percent, but a 
few areas are more sloping. Many of the areas are fiooded 
occasionally and are subject to removal and deposition of 
material, but a few areas are above flood level. 

Included with this land type, generally in the narrower 
heads of the valleys of the creeks, are a few gravelly and 
stony soils. ; 

Fertility is low on this land. Available water holding 
capacity is 4 to 6 inches. : 

This land is used for limited grazing. Capability unit 
Vilw-4 (14). 


Santa Lucia Series 


The Santa Lucia series consists of somewhat excessively 
drained very shaly, loamy soils that are underlain by 
moderately hard, light-colored shale. These soils are 
moderately steep to very steep and occupy uplands under- 
lain by shale. The vegetation consists of annual grasses 
and forbs and thin to moderately thick stands of oaks, 
Digger pine, and brush. Elevations range from 1,200 to 
2,000 feet above sea level. Annual rainfall is 12 to 16 
inches. Average annual temperature is about 58° F., and 
the frost-free period is about 250 days. The main asso- 
ciated soils are the Pinnacles, Laniger, Sheridan, and 
Gazos. 

The surface layer is gray to very dark gray shaly loam 
18 to 80 inches thick. The darker colored soils generally 
occur on north-facing slopes under moderately thick 
stands of oaks, The profile becomes more shaly as depth 
increases. Depth to shale is generally 20 to 30 inches, but 
it ranges from 8 to 40 inches. The underlying shale is 
generally moderately hard, light gray and_ pale brown, 
and highly fractured. These soils are medium acid in 
most places, but they are ae acid in some places. 

Santa Lucia soils are used for dryland pasture and 
range and for watersheds, wildlife, and recreation. 

Santa Lucia shaly loam, 30 te 50 percent slopes, 
eroded (SdF2)—-This soil occupies narrow, rounded ridges. 
It is 18 to 40 inches deep over shale. 


Schmidt’s house. 


Ali—0O to 4 inches, gray (1O0YR 5/1) shaly loam, very dark 
gray (O0YR 8/1) when moist; moderate, fine, sub- 
angular blocky structure; slightly hard when dry, 
very friable when moist, slightly sticky and slightly 
plastic when wet; abundant very fine and fine roots; 
eommen, very fine and fine, tubular pores, few, very 
fine and fine, interstitial pores; medium acid; clear, 
smooth boundary. 

Ail2—4 to 22 inches, gray (10YR 5/1) very shaly loam, very 
dark gray (10¥R 3/1} when moist; weak, medium, 
subangular blocky structure; slightly hard when dry, 
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very friable when moist, slightly sticky and slightly 
plastic when wet; abundant very fine and fine roots; 
common, very fine and fine, tubular pores, common, 
fine and medium, interstitial pores; medium acid; 
gradual, smooth boundary. 

R--22 inches, pale-brown and light-gray, weathered, highly 
fractured, moderately hard, acid shale. 

Included with this soil are some small areas of Gazos, 
San Benito, Laniger, and Pinnacles soils, of soils that are 
shallow over shale, of soils that are mildly alkaline, and 
of rock outcrops. Also included are small areas of Santa 
Lucia soils that are moderately steep and are slightly 
deeper over bedrock. Other included areas are severely 
eroded. 

This soil has low fertility. Available water holding 
capacity is about 2 to 4 inches, permeability is moderately 
rapid, runoff is rapid to very rapid, and the hazard of 
erosion is severe to very severe. The root zone is moder- 
ately deep. 

This soil is used for dryland pasture, range, wildlife, 
watersheds, and recreation. Capability unit VIe-1 (15); 
pasture and range site 2. 

Santa Lucia shaly loam, 30 to 75 percent slopes, 
severely eroded (SdG3).—This soil is similar to Santa 
Lucia shaly loam, 30 to 50 percent slopes, eroded, but is 
more sloping, is severely eroded, and is only 8 to 18 inches 
deep over bedrock. It is covered with brush. Slopes are 
dominantly 55 to 60 percent. 

Included with this soil are areas of shale rock outcrops 
and small areas of Laniger soils. 

This soil has very low fertility. Available water hoid- 
ing capacity is 1 to 2 inches. Runoff is rapid to very 
rapid, and the hazard of erosion is very severe. The root 
zone is shallow. 

This soil is used for watersheds, wildlife, and recreation 
and for range. Capability unit VITe-1 (15); pasture and 
range site 2. 


Sedimentary Rock Land 


Sedimentary rock land (SeG) consists of outcrops of 
moderately hard sandstone and shale and areas of very 
thin soils. The rock outcrops generally make up 35 to 90 
percent of the surface. The plant cover is sparse to moder- 
ately thick and consists of low brush, small areas of 
sparse grasses, and some scattered oaks and Digger pine. 
Drainage is excessive, and a moderate to large amount of 
silt is washed away. 

Ineluded with this land are small areas of shallow soils 
and surrounding soils that have a grass cover in some 
places. 

This Jand is used for watersheds, wildlife, and recrea- 
tion. Capability unit VITIs-1 (15). 


Shedd Series 


The Shedd series consists of well-drained to somewhat 
excessively drained loamy soils that are underlain by soft, 
calcareous sandstone and shale generally at a depth of 
20 to 40 inches. These soils are on uplands and are 
strongly sloping to steep. The vegetation consists of an- 
nual grasses and forbs, a few scattered oaks, and areas of 
low brush on the more eroded slopes. Elevations range 
from 1,000 te 2,000 feet above sea-level. Annual rainfall 
is 12 to 14 inches. Average annual temperature is about 
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60° F., and the frost-free period is about 260 days. The 
main associated soils are the Diablo, Linne, Lodo, and 
Santa Lucia. 

The surface layer is light-gray or gray loam 12 to 20 
inches thick. The next layer is fight-gray or gray stony 
loam 8 to 28 inches thick. The underlying material is fine- 
to medium-grained, interbedded sandstone and shale that 
is coated with lime. Depth to sandstone and shale is domi- 
nantly. between 20 and 40 inches, but is 8 to 20 inches in 
the severely eroded, steep soils. 

Shedd soils are used for dryland grain and pasture, 
range, watersheds, and wildlife. 

Shedd loam, 30 to 50 percent slopes, eroded (ShF2).— 
This soil is steep and occurs on uplands that have narrow, 
winding ridgetops. 

Representative profile: On hillside, 80 yards to the 
east of King City Road, 3 miles southwest of Bitterwater 
store. 

Al1—0 to 3 inches, light-gray (10YR 6/1) loam, dark grayish 
brown (2.5Y 4/2) when moist; moderate, fine, gran- 
ular structure; slightly hard when dry, very friable 
when moist, slightly sticky and slightly plastic when 
wet; abundant very fine and fine roots; common, very 
fine and fine, tubular pores, common, very fine and 
fine, interstitial pores; moderately alkaline, strongly 
effervescent; abrupt, smooth boundary. 

A12—3 to 12 inches, light-gray (10YR 6/1) loam, dark gray- 
ish brown (2.5¥ 4/2) when moist; weak, coarse, sub- 
angular blocky structure; slightly hard when dry, 
very friable when moist, slightly sticky and slightly 
plastic when wet; plentiful very fine and fine roots; 
common, fine and medium, tubular pores, common, 
fine and medium, interstitial pores; moderately alka- 
line, strongly effervescent; clear, smooth boundary. 

A13—12 to 20 inches, light-gray (10YR 6/1) loam, dark gray- 
ish brown (2.5Y 4/2) when moist; weak, medium, 
subangular blocky structure; soft when dry, very 
friable when moist, slightly sticky and slightly plas- 
tic when wet; plentiful very fine and fine roots; com- 
mon, very fine and fine, tubular pores; moderately 
alkaline, violently effervescent; gradual, smooth 
boundary. 

C1—20 to 32 inches, light-gray (10YR 6/1) stony loam, dark 
grayish brown (2.5¥ 4/2) when moist; weak, medium, 
subangular blocky structure; soft when dry, very 
friable when moist, slightly sticky and slightly plas- 
tie when wet; plentiful very fine and fine roots; com- 
mon, very fine and fine, tubular pores; moderately 
alkaline, violently effervescent; gradual, wavy 

: boundary. 

C2-—-32 to 60 inches, very light gray (10YR 7/2), calcareous, 
fine-grained, soft sandstone; coated with lime. 

Included with this soil are some areas of Linne and 
Santa Lucia soils and areas of rock outcrops. Also in: 
cluded are severely eroded areas. 

This somewhat excessively drained soil has low fertil- 
ity. Available water holding capacity is about 3 to 8 
inches. Permeability is moderate, runoff is rapid to very 
rapid, and the hazard of erosion is severe to very severe. 
The root zone is moderately deep. 

This soil is used for range, watershed, and wildlife. 
Capability unit VITe-1 (15); pasture and range site 7. 

Shedd loam, 9 to 15 percent slopes (ShD).—This soil 
is similar to Shedd loam, 80 to 50 percent slopes, eroded, 
but it is less sloping, is only slightly eroded, and is some- 
what deeper and more grayish. It occurs on broad ridges 
or on low rounded hills. 

Included with this soil are small areas of Linne soils 
on_ north-facing slopes, around drainageways, and in 
saddles. 
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This well-drained soil has available water holding 
capacity of 5 to 6 inches, Runoff is medium, and the 
hazard of erosion is moderate. 

This soil is used for dryland grain and pasture. Capa- 
bility unit [Ve-1 (15); pasture and range site 7. 

Shedd loam, 15 to 30 percent slopes, eroded (ShE2).— 
This soil is similar to Shedd loam, 30 to 50 percent slopes, 
eroded, but it is less sloping. It occurs on broad ridgetops 
or side slopes. The underlying material is epee) calcare- 
ous sandstone and shale. The cover is generally grass, 
but low brush grows in some areas. 

Included with this soil are small areas that are shallow 
over bedrock and areas that are severely eroded. 

This soil is well drained. Runoff is rapid, and the 
hazard of erosion is severe. The root zone is moderately 
deep. 

This soil is used mostly for dryland pasture and range. 
A few small tracts are used for dryland grain. Capability 
unit VIe-1 (15); pasture and range site 7. 

Shedd loam, 30 to 50 percent slopes, severely eroded 
(ShF3).—This soil is similar to Shedd loam, 30 to 50 percent 
slopes, eroded, but it is not as deep and is severely eroded. 
This soil is shallow; because it has been severely eroded, 
average depth to sandstone and shale is 8 to 20 inches. 
Slopes are dominantly 45 to 50 percent. 

Included with this soil are some soils that have slopes 
of 55 to 60 percent, areas of rock outcrops, areas of very 
thin soils, and some small areas of Santa Lucia and Linne 
soils, Also included are some moderately steep Santa 
Lucia soils that are moderately eroded. 

This soil has very low fertility. Available water hold- 
ing capacity is 1 to 8 inches. Runoff is rapid to very 
rapid, and the hazard of erosion is very severe. The root 
zone 1s shallow. 

This soil is used for range, watersheds, and wildlife. 
Capability unit VITe-1 (18): pasture and range site 7. 


Sheridan Series 


The Sheridan series consists of well-drained to some- 
what excessively drained loamy soils that are underlain 
by weathered granite. These soils are strongly sloping to 
very steep and lie on mountainous uplands. They occur 
generally in an area west of Cienega Road and northwest 
of the Lime Kiln Road. The vegetation ranges from 
annual grasses and forbs to areas of Digger and Coulter 
pines, oaks, and brush. Elevations range from 1,200 to 
3,800 feet above sea level. Annual rainfall is 20 to 25 
inches. Average annual temperature is about 56° F., and 
the frost-free period is about 250 days. The main asso- 
ciated soils are the Auberry and Cieneba. 

The surface layer is 14 to 36 inches thick. It is dark 
grayish-brown or dark-brown to brown coarse sandy 
loam. The next layer is dark grayish-brown coarse sandy 
loam 4 to 24 inches thick. The underlying granite is gen- 
erally deeply weathered, but there are areas underlain 
by unweathered granite or by medium- to fine-grained 
igneous rock. In small areas the underlying rock is lime- 
stone and marble over granite. Depth to the underlying 
rock generally ranges from 18 to more than 60 inches 
but is between 30 and 55 inches in most places. 

Sheridan soils are used for dryland pasture and range 
and for watersheds, wildlife, and recreation. 
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Sheridan coarse sandy loam, 15 to 30 percent slopes 
(SkE).—This moderately steep soil occurs on rounded ridge- 
tops in areas of steeper soils. Slopes average about 25 
percent. 

Representative profile: On 101 Ranch, by ranch road, 
toward ridgetop, 3 miles west of ranchhouse. 


Ali—O to 7 inches, dark grayish-brown (10¥R 4/2) coarse 
sandy loam, very dark brown (10YR 2/2) when 
moist; moderate, fine, granular structure; slightly 
hard when dry, very friable when moist, slightly 
sticky and slightly plastic when wet; abundant very 
fine and fine roots; many, very fine and fine, inter- 
stitial pores; slightly acid; clear, smooth boundary. 

A1l2—7 to 16 inches, dark grayish-brown (10YR 4/2) coarse 
sandy loam, very dark brown (10YR 2/2) when 
moist; weak, medium, subangular blocky structure; 
slightiy hard when dry, very friable when moist, 
slightly sticky and slightly plastic when wet; plenti- 
ful very fine and fine roots; many, very fine, fine, and 
medium, interstitial pores; neutral; gradual, smooth 
boundary. 

A12—16 to 28 inches, dark grayish-brown (10YR 4/2) coarse 
sandy loam, very dark brown (10YR 2/2) when 
moist; weak, medium, subangular blocky structure; 
slightly hard when dry, very friable when moist, 
slightly sticky and slightly plastic when wet; plenti- 
ful very fine and fine roots; few, very fine and 
medium, tubular pores, common, very fine, fine, and 
medium, interstitial pores; slightly acid; gradual, 
smooth boundary. 

C1—28 to 38 inches, dark grayish-brown (10YR 4/2) coarse 
sandy loam, very dark brown (10¥R 2/2) when 
moist; weak, coarse, subangular blocky structure; 
slightly hard when dry, very friable when moist, 
slightly sticky and slightly plastic when wet; few 
very fine and fine roots; common, fine and medium, 
tubular pores, common, medium, interstitial pores; 
slightly acid; gradual, smooth boundary. 

C2--38 to 52 inches, brown (10YR 4/3) coarse sandy loam, 
dark brown (10YR 3/3) when moist; weak, coarse, 
subangular bloeky structure; slightly hard when dry, 
very friable when moist, sHghtly sticky and slightly 
plastic when wet; few very fine and fine roots; com- 
mon, very fine, fine, and medium, tubular pores; 
medium acid; gradual, smooth boundary. 

C8—52 inches, yellowish-brown (10YR 5/6), strongly weath- 
ered, highly fractured granite with relict rock strue- 
ture, 

Included with this soil are areas of Auberry and 
Cieneba soils that intergrade to Sheridan soils at lower 
elevations. Also included are some areas of rock outcrops, 
small areas of soils that are underlain by limestone or 
marble, and areas of moderately ‘eroded soils. 

This well-draimed soil has low to moderate fertility. 
Available water holding capacity is 5 to 7 inches. Perme- 
ability is moderately rapid, runoff is medium to rapid, 
and the hazard of erosion is moderate to severe. The root 
zone is deep. 

This soil is used for dryland pasture and for wildlife, 
watersheds, and recreation. Capability unit VIe~4 (15); 
pasture and range site 3. 

Sheridan coarse sandy leam, 9 to 15 percent slopes 
{SkD}.—This soil is similar to Sheridan coarse sandy loam, 
15 to 80 percent slopes, but it is less sloping. It eccurs on 
toe slopes or in areas around the heads of larger drain- 
ageways in the Gabilan Range. Slopes dominantly range 
from 9 to 12 percent. The depth to weathered granite 
averages 36 to 48 inches but is more than 60 inches in 
some places. 

Included with this soil are areas of sandy loam. 
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On this soil runoff is medium, and the hazard of erosion 
is moderate. The root zone is deep. 

This soil is used for dryland pasture. Capability unit 
IVe-1 (15); pasture and range site 3. 

Sheridan coarse sandy loam, 15 to 30 percent slopes, 
eroded (SkE2)—This soil is similar to Sheridan coarse 
sandy loam, 15 to 80 percent slopes, but it is slightly 
shaliower over bedrock and is more eroded. Depth to 
bedrock ranges from 24 to 36 inches. It is moderately 
steep and occurs on rounded hills or on rounded ridge- 
tops in areas of steeper soils. Dominant slopes are 20 to 
25 percent. Some areas have a cover of grass or grass, 
oaks, and Digger pine, but large areas are covered with 
brush. 

This soil is low in fertility. Available water holding 
capacity is 8 to 5 inches. The root zone is 24 to 36 inches. 
Runoff is rapid, and the hazard of erosion is severe. 

This soil is used for pasture and for watersheds, wild- 
life, and recreation. Capability unit VIe4 (15); pasture 
and range site 3. 

Sheridan coarse sandy loam, 30 to 75 percent slopes, 
eroded (SkG2).—This soil is similar to Sheridan coarse 
sandy loam, 15 to 30 percent slopes, but it is shallower to 
bedrock, is more sloping, and is moderately eroded. It. is 
steep to very steep and occurs on rounded ridgetops or in 
mountainous areas. Slopes dominantly range from 45 to 
60 percent. This soil is generally dark-brown or grayish- 
brown coarse sandy loam to loam. Depth to bedrock aver- 
ages from 18 to 30 inches. The plant cover is generally 
grass and thin to moderately thick stands of oaks, Digger 
pine, and Coulter pine. Some eroded areas are in brush. 

Included with this soil are areas as fine textured as 
loam. Also included are severely eroded areas, areas of 
thin soils, rock outcrops, and a few small areas of Au- 
berry soils. 

This somewhat excessively drained soil has low fertil- 
ity. Available water holding capacity is 8 to 5 inches. 
Runoff is rapid to very rapid, and the hazard of erosion 
is severe to very severe. 

This soil is used for range and for watersheds, wild- 
life, and recreation. Capability unit VITe-4 (15): pas- 
ture and range site 3. 

Sheridan coarse sandy loam, 30 to 75 percent slopes, 
severely eroded (SkG3}.—This soil is similar to Sheridan 
course sandy loam, 15 to 30 percent slopes, but it is shal- 
lower over bedrock, is steeper, and is severely eroded. It 
is steep to very steep and occurs on rounded hills or in 
mountainous areas, Slopes are dominantly between 45 and 
60 percent. Average depth to weathered granite is 18 to 
24 inches. The plant cover is generally brush or brush 
and thin stands of grass, but some areas are covered by 
grass and some by oaks and pines. 

Included with this soil ave areas of sandy loam. Also 
included are outcrops of granite or fine-grained igneous 
rocks that generally make up less than 10 percent of the 
mapped area. 

This somewhat excessively drained soil has low fer- 
tility. Available water holding capacity is 2 to 4 inches. 
Runoff is rapid to very rapid, and the hazard of erosion 
is very severe. 

This soil is used for range and for watersheds, wild- 
life, and recreation. Capability unit VITe+4 (15); pas- 
ture and range site 3. 
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Soper Series 


The Soper series consists of well-drained loamy soils 
that. are underlain by stratified, semiconsolidated sand 
and gravel at a depth of 30 to 48 inches. These soils lie 
on uplands and are strongly sloping to steep. The vege- 
tation is chiefly annual grasses and forbs, scattered stands 
of oaks, and some brush on the more eroded slopes. Ele- 
vations range from 200 to 2,000 feet above sea level. 
Annual rainfall is 12 to 20 inches. Average annual tem- 
perature is about 60° F., and the frost-free period is 
about 260 days. The main associated soils are the San 
Benito, Los Gatos, Diablo, Pleasanton, and Vallecitos. 

The surface layer is dark grayish-brown to brown 
sandy loam and gravelly loam about 16 to 20 inches thick. 
The subsoil is brown sandy clay loam that is 14 to 28 
inches thick. The substratum is stratified, semiconsolidated 
sand and gravel. It ranges from slightly acid to mildly 
alkaline and in places is slightly calcareous in the lower 
part. 

The Soper soils are used mostly for dryland pasture 
and range, but a few small areas are used for irrigated 
fruits and nuts and for dryland wine grapes, apricots, 
and grain, 

Soper sandy loam, 30 to 50 percent slopes, eroded 
(SmF2)—This soil occurs on side slopes. Slopes are gener- 
ally between 45 and 50 percent. 

Representative profile: On hillside to north of School 
Road, 1 mile north of Anzar Road and 1 mile west of 
U.S. Highway No. 101. 


Al1—0 to 7 inches, dark grayish-brown (10YR 4/2) sandy 
loam, very dark brown (10YR 2/2) when moist; 
moderate, fine, granular structure; slightly hard when 
dry, very friable when moist, slightly sticky and 
slightly plastic when wet; abundant very fine and 
fine roots; common, very fine and fine, interstitial 
pores; medium acid; clear, smooth boundary. 

A12—7 to 16 inches, dark grayish-brown (10YR 4/2) loam, 
very dark brown (10YR 2/2) when moist; weak, 
medium, subangular blocky structure; slightly hard 
when dry, very friable when moist, slightly sticky 
and slightly plastic when wet; plentiful very fine 
and fine roots; common, very fine, fine, and medium, 
interstitial pores; slightly acid; gradual, smooth 
boundary. 

B2t—16 to 30 inches, brown (7.5YR 5/4) sandy clay loam, 
dark brown (7.5YR 4/4) when moist; moderate, 
medium, subangular blocky structure; hard when 
dry, firm when moist, sticky and plastic when wet; 
few very fine and fine roots; few, very fine and fine, 
tubular pores; thin patchy clay films on ped surfaces 
and thin continuous clay films in larger pores; seams 
of material from the A horizon in cracks and larger 
pores; common stains of material from A horizon on 
ped surfaces; slightly acid; gradual, smooth, bound- 
ary. 

IIC1I—30 to 42 inches, pale-brown (10YR 6/3) loamy sand, 
brown (10YR 4/3) when moist; weak, medium, sub- 
angular blocky structure; slightly hard when dry, 
very friable when moist, nonsticky and nonplastic 
when wet; few very fine and fine roots; slightly acid 
(pH 6.5); diffuse, smooth boundary. 

ITIC2—42 to 84 inches, stratified, slightly acid (pH 6.5), 
yellowish-brown (10YR 6/4) and gray, (10YR 5/1) 
semiconsolidated sand and fine gravel. 


Included with this soil are small areas of Pleasanton 
soils and of severely eroded Soper soils. 

This soil has low fertility. Available water holding 
capacity is 5 to 7 inches. Permeability is moderately slow, 
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runoff is rapid to very rapid, and the hazard of erosion 
is severe to very severe. The root zone is moderately deep 
to deep to the semiconsolidated substratum. 

This soil is used for range. Capability unit VITe-1 
(15) ; pasture and range site 3. 

Soper sandy loam, 9 to 15 percent slopes (SmD).—This 
soil is similar to Soper sandy loam, 380 to 50 percent 
slopes, eroded, but is slightly deeper to semiconsolidated 
material, is less sloping, and is only slightly eroded. It 
occurs in small areas that slope into drainageways. Slopes 
dominantly range from 12 to 15 percent. Average depth 
to semiconsolidated alluvium is 48 inches. 

This soil is moderately fertile. Available water holding 
capacity is about 7 inches. Runoff is medium, and the 
hazard of erosion is moderate. The root zone is deep. 

This soil is used for dryland grain and pasture. Capa- 
bility unit IVe~1 (15); pasture and range site 3. 

Soper sandy loam, 15 to 30 percent slopes, eroded 
(SmE2}.—This soil is similar to Soper sandy loam, 30 to 50 
percent slopes, eroded, but it is less sloping. It occurs on 
broad, rounded ridgetops and on rounded hills. Slopes 
dominantly range from 20 to 25 percent. 

Included with this soil are a few areas of soil that have 
a grayish-brown surface layer and a few areas that have 
a loam surface layer. Also included are a few severely 
eroded areas. 

On this soil runoff is rapid and the hazard of erosion 
is severe. The root zone is moderately deep. 

This soil is used for dryland grain and pasture. Capa- 
bility unit VIe-1 (15); pasture and range site 3. 

Soper gravelly loam, 9 to 15 percent slopes (S!D).— 
This soil is similar to Soper sandy loam, 30 to 50 percent 
slopes, eroded, but it is less sloping, and has a gravelly 
loam surface texture. Also, its substratum is gravelly or 
very gravelly. The surface layer is dark grayish brown 
or grayish brown. It occurs with Pleasanton soils along 
the larger drainageways or on benches that have slopes 
of 9 to 12 percent. 

Included with this soil are a few small areas of non- 
gravelly soils and a few small areas of Pleasanton soils. 

This soil is moderately fertile. Available water holding 
capacity is about 6 inches. Runoff is medium, and the 
hazard of erosion is moderate. 

This soil is used for dryland grain and pasture. Capa- 
bility unit [Ve-1 (15); pasture and range site 3. 

Soper gravelly loam, 15 to 30 percent slopes, eroded 
(SIE2)—This moderately eroded soil is similar to Soper 
sandy loam, 30 to 50 percent slopes, eroded, but it is 
gravelly and less sloping. It is generally dark grayish 
brown or grayish brown. This soil generally occurs along 
major drainageways where slopes are 20 to 25 percent. 

Included with this soil are soils that have less clay 
in the subsoil and that are brown in color. Also included 
are slightly eroded and severely eroded areas. 

This soil is moderately fertile. Available water holding 
capacity is 5 to 7 inches. Runoff is rapid, and the hazard 
of erosion is severe. 

This soil is used for dryland grain and pasture. Capa- 
bility unit VIe-1 (15); pasture and range site 3. 

Soper gravelly loam, 30 to 50 percent slopes, eroded 
(SIF2).—This soil is similar to Soper sandy loam, 30 to 50 
percent slopes, eroded, but it is gravelly throughout and 
has a dark grayish-brown gravelly loam surface layer. 
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It occurs along major drainageways and slopes are domi- 
nantly 85 to 45 percent. Available water holding capacity 
is about 5 to 7 inches. 

Included with this soil are areas of brown soils that 
have a gravelly sandy loam surface layer and that have 
less clay in the subsoil. Also included are a few severely 
eroded areas, a few nongravelly areas, and a few small 
Landslides. 

This soil is used for range. Capability unit VITe-1 
(15); pasture and range site 3. 


Sorrento Series 


The Sorrento series consists of well-drained, loamy 
soils that formed in alluvium derived from calcareous 
sandstone and shale. These soils are nearly level to moder- 
ately sloping and are on flood plains and fans. The vege- 
tation consists of annual grasses and forbs and a few 
scattered oaks. Elevations range from 120 to 1,500 feet 
above sea level. Annual rainfall is 12 to 16 inches. Aver- 
age annual temperature is about 60° F., and the frost-free 
period is about 260 days. The main associated soils are the 
Mocho, Metz, Yolo, Clear Lake, and Pacheco. 

The surface layer is grayish-brown silt loam, gravelly 
loam, or silty clay loam 16 to 24 inches thick. This layer 
ranges from brown to grayish brown in color. The next 
layer is light brownish-gray silt loam, gravelly loam, or 
silty clay loam 16 to 24 inches in thickness. This layer 
is underlain by a similar layer that in places contains 
stratified sand and gravel or clay loam. It extends to a 
depth of more than 5 feet. 

The Sorrento soils are used for irrigated apples, pears, 
apricots, grapes, walnuts, prunes, sugar beets, tomatoes, 
beans, lettuce, other vegetables, and alfalfa and for dry- 
land grain and incidental pasture. 

Sorrento silt loam, 0 to 2 percent slopes (SnA).—This 
soil occurs along drainageways on valley floors. 

Representative profile: Gomes Ranch, 10 yards east of 
Flint Road, 75 yards north of State Route 156. 


Ap—0 to 12 inches, grayish-brown (2.5Y 5/2) silt loam, very 
dark grayish brown (2.5Y 3/2) when moist; moder- 
ate, fine, granular structure; hard when dry, friable 
when moist, slightly sticky and slightly plastic when 
wet; plentiful very fine roots; common, very fine, 
interstitial pores; mildly alkaline; clear, smooth 
boundary. 

A1—12 to 18 inches, grayish-brown (2.5Y 5/2) silt loam, very 
dark grayish brown (2.5¥ 3/2) when moist; weak, 
medium, subangular blocky structure; hard when 
dry, friable when moist, slightly sticky and slightly 
plastic when wet; plentiful very fine and fine roots; 
common, very fine and fine, tubular pores; moderate- 
ly alkaline; clear, smooth boundary. 

Ci—18 to 34 inches, light brownish-gray (2.5Y 6/2) silt loam, 
dark grayish brown (Z2.5Y 4/2) when moist; weak, 
coarse, subangular blocky structure; slightly hard 
when dry, friable when moist, slightly sticky and 
slightly plastic when wet; plentiful very fine roots; 
many, very fine, fine, and medium, tubular pores; 
moderately alkaline, slightly effervescent; gradual, 
smooth boundary. 

C2—324 to 78 inches, light brownish-gray (2.5Y 6/2) silt loam, 
dark grayish brown (2.5Y¥ 4/2) when moist; weak, 
coarse, Subangular blocky structure; slightly hard 
when dry, friable when moist, slightly sticky and 
slightly plastic when wet; plentiful very fine roots; 
many, very fine and fine, tubular pores; few thin 
strata of very fine sand; moderately alkaline, strong- 
ly effervescent; clear, smooth boundary. 


SOIL SURVEY 


Included with this soil are some small areas of Mocho, 
Metz, and Yolo soils.and some areas of a soil that has a 
clay surface layer. 

This fertile soil has available water holding capacity 
of 10 to 12 inches. Permeability is moderate, runoff is 
very slow, and the hazard of erosion is slight to none. The 
root zone is very deep. 

This soil is used for irrigated fruits, nuts, grapes, sugar 
beets, tomatoes, vegetables, and alfalfa and for dryland 
grain and incidental pasture (fig. 12). Capability units 
I-1 (14) and ITTIc-1 (15). 

Sorrento silt loam, 2 te 9 percent slopes (SnC}.—This 
soil is similar to Sorrento silt loam, 0 to 2 percent slopes, 
but is more sloping. It occurs in small to medium-size 
areas along the larger drainageways. Slopes dominantly 
range from 3 to 5 percent. In places this soil is subject to 
occasional flooding. Runoff is slow to medium, and the 
hazard of erosion is slight to moderate. 

This soil is used for irrigated fruits and nuts, grapes, 
sugar beets, alfalfa, and vegetables and for dryland grain 
and incidental pasture. Capability units Ife-1 (14) and 
IITe-1 (15). 

Sorrento gravelly loam, 0 to 5 percent slopes (So8).— 
This soil is similar to Sorrento silt loam, 0 to 2 percent 
slopes, but its texture is gravelly loam throughout the 
profile. It occurs along the larger drainageways on valley 
floors at places where drainageways come together, or it 
is along bends where floodwaters have swept over the 
bottom Jands. Slopes are dominantly 1 to 3 percent. This 
soil is grayish-brown gravelly loam. Fine to medium 
gravel makes up more than 15 percent of the profile, The 
substratum is very gravelly in places. 

Included with this soil are some small areas of Metz 
and Mocho soils. Also included are areas of clay loam or 
light clay loam. 

Available water holding capacity is about 7 to 9 inches. 
Runoff is very slow to slow, and the hazard of erosion 
is none to slight. 

This soil is used for irrigated fruits and nuts, grapes, 
and alfalfa and for dryland grain and incidental pasture. 
Capability unit TIs—4 (14). 

Sorrento silty clay loam, 0 to 2 percent slopes (SrA).— 
This soil is similar to Sorrento silt loam, 0 to 2 percent 
slopes, but it is silty clay loam throughout the profile. It 
occurs on fiood plains and valley floors in the larger val- 
leys and along the larger drainageways. In color, this 
soil ranges from grayish brown to dark grayish brown. 
The substratum is stratified and in places ranges from 
light clay loam to loamy sand. In a few areas 10 percent 
of the sclum, by volume, is fine and medium gravel. 

Included with this soil are a few small areas of loam 
and silt loam and a few small areas of Pacheco and Clear 
Lake soils. 

Available water holding capacity is about 10 to 12 
inches. Permeability is moderately slow. 

This soil is used for irrigated fruits and nuts, grapes, 
sugar beets, tomatoes, vegetables, and alfalfa and for dry- 
land grain and isicidental pasture. Capability units I-1 
(14) and ITIc-1 (15). 

Sorrento silty clay leam, 2 te 9 percent slopes (SrC}.— 
This soil is similar te Sorrento silt loam, 0 to 2 percent 
slopes, but it is more sloping and is silty clay loam 
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Figure 12.—Sorrento silt loam, 0 to 2 percent slopes. Top, young, healthy walnut trees. Bottom, mature walnut trees. The cover crop 
is barley. 
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throughout the profile. It occurs along the larger drain- 
ageways. Slopes are dominantly 3 to 6 percent. In some 
areas this soil contains a small amount of fine to medium 
gravel. Occasional flooding is a hazard in the lower posi- 
tions along drainageways. ; 

Permeability is moderately slow. Runoff is slow to 
medium, and the hazard of erosion is slight to moderate. 

This soil is used for irrigated fruits, nuts, grapes, and 
alfalfa and for dryland grain and incidental pasture. 
Capability units [Ie-5 (14) and ITIe-5 (15). 


ween Series 

The Sween series consists of well-drained clayey soils 
that are underlain by fine-grained, basic igneous rocks at a 
depth of 20 to 50 inches. In places these soils are stony 
or very stony or rocks crop out. These soils are on up- 
lands and are moderately steep to steep. The vegetation 
consists of annual grasses.and forbs and scattered oaks. 
Elevations range from 200 to 2,500 feet above sea level. 
‘Annual rainfall is 14 to 20 inches. Average annual temp- 
erature is about 62° F., and the frost-free period is about 
950 days. The main associated soils are the San Benito, 
Los Gatos, Cibo, and Henneke. 

The surface layer is gray clay loam, stony clay loam, 
or very stony clay loam 8 to 20 inches thick. The subsoil 
is light brownish-gray to pale-brown clay 8 to 18 inches 
thick. The substratum is light yellowish-brown coarse 
sandy clay 4 to 12 inches thick. It is underlain by yellow- 
ish-brown and gray, weathered, basic igneous rock. Depth 
to bedrock ranges from 20 to 50 inches but is between 24 
and 36 inches in most places. In places bedrock crops out. 

Sween soils are used for dryland pasture and range. 

Sween rocky clay loam, 15 to 30 percent slopes, 
eroded (SsE2)—This soil occurs on broad rounded ridges 
and moderately steep uplands. Outcrops of bedrock make 


up 2 to 10 percent of this soil. 
F Representative profile: On U.S. Highway No. 101, 
one-half mile northeast of its junction with State Route 


156, 100 yards northwest of highway. 


Ali—O to 4 inches, gray (10¥R 5/1) clay loam, very dark 
gray (1lOYR 3/1) when moist; inoderate, fine, gran- 
ular structure; hard when dry, friable when moist, 
sticky and plastic when wet; abundant very fine and 
fine roots; common, very fine and fine, interstitial 
pores; medium acid; clear, smooth boundary. 

A12—4 to 18 inches, gray (10YR 5/1) clay loam, very dark 
gray (10YR 3/1) when moist; weak, medium, sub- 
angular blocky structure ; hard when dry, friable 
when moist, sticky and plastic when wet; abund- 
ant very fine and fine roots; many, very fine and 
common, fine, tubular pores; slightly acid; clear, 
smooth boundary. 

B21t—18 to 19 inches, light brownish-gray (2.5Y¥ 6/2) clay, 
dark grayish brown (2.5Y 4/2) when moist; strong, 
medium, angular blocky structure; very bard when 
dry, very firm when moist, very sticky and very plas- 
tic when wet; plentiful very fine and fine roots; 
common, very fine and fine, tubular pores; thin con- 
tinuous clay films on ped surfaces and in pores; 
many fine and medium slickensides; neutral; gradual, 
smooth boundary. 

B99t—19 to 27 inches, pale-brown (10YR 6/3) clay, brown 
(10YR 4/3) when moist; strong, medium, angular 
bloeky structure; very hard when dry, very firm when 
moist, very sticky and very plastic when wet; plenti- 
ful very fine roots; common, very fine, tubular pores; 


SOIL SURVEY 


thin continuous clay films on ped surfaces; mildly 
alkaline; gradual, smooth boundary. 

C—27 to 32 inches, light yellowish-brown (10YR 6/4) coarse 
sandy loam, dark yellowish brown (10¥R 4/4) when 
moist; weak, medium, subangular blocky structure; 
very hard when dry, very firm when moist, sticky and 
plastic when wet; few very fine roots; few, very fine, 
tubular pores; mildly alkaline; gradual, irregular 
boundary. 

R—22 inches, yellowish-brown (10¥YR 5/4) and gray (10YR 
5/1), weathered, basic igneous rock. 


Included with this soil are some small areas of Cibo 


that are severely eroded. 

This soil has moderate to low fertility; the calcium- 
magnesium ratio is low. Available water holding capacity 
is 4 to 6 inches. Permeability is slow, runoff is rapid to 
very rapid, and the hazard of erosion is severe to very 
severe. The root zone is moderately deep. 

This soil is used for dryland pasture. Capability unit 
Vis-5 (15); pasture and range site 5. 

Sween rocky clay loam, 30 to 50 percent slopes, 
eroded ({SsF2).—This soil is similar to Sween rocky clay 
loam, 15 to 30 percent slopes, eroded, but is shallower 
to bedrock and is more sloping. It occurs on side slopes 
in the hills to the west of San Juan Bautista. Slopes are 
dominantly 35 to 40 percent. The cover is mostly grass, 
but some north-facing slopes have thin to moderately 
thick stands of oaks. 

This soil has moderate to low fertility; the calcium- 
magnesium ratio is low. Available water holding capacity 
is 3 to 5 inches. The root zone extends to a depth of 24 
to 30 inches. 

This soil is used for dryland pasture. Capability unit 

VIs-5 (15); pasture and range site 5. 
’ Sween stony clay loam, 15 to 30 percent slopes, 
eroded (StE2)—This soil has rounded pebbles and stones 
on the surface and in the profile. It is on ridgetops and in 
moderately steep areas along Lone Tree Road. Slopes 
are dominantly 20 to 25 percent. A few areas of rock 
outcrops are included. 

This soil is moderately fertile. Available water holding 
capacity is 3 to 6 inches. The root zone is moderately deep. 
Runoff is rapid, and the hazard of erosion is severe. 

This soil is used for dryland pasture. Capability unit 
Vis-5 (15); pasture and range site 5. 

Sween very stony clay loam, 15 to 50 percent slopes, 
eroded (SwF2).—This soil is similar to Sween stony clay 
loam, 15 to 30 percent slopes, eroded, but it is very stony 
rather than stony, is shallower to bedrock, and is more 
sloping. Bedrock is at a depth of 20 to 30 inches. This 
soil occurs along Lone Tree Road where slopes are domi- 
nantly 45 to 50 percent. 

Included with this soil are small areas of rock out- 
crops, small areas of severely eroded soils and shallow 
soils, and some areas of nonsteny soils. Also included 
are areas of soils that have a surface layer ranging from 
loam to clay loam. 

This soil has low fertility. Available water holding 
capacity is 2 to 5 inches. Runoff is rapid to very rapid, 
and the hazard of erosion is severe to very severe. 

This soil is used for range. Capability unit VI[s-i 
(15) ; pasture and range site 5. 
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Terrace Escarpments 


Terrace escarpments (TeF) consists of even fronts 
of terraces and long narrow streambanks that have 
slopes of 20 to 50 percent. These areas range from gravel- 
ly loam to clay loam in texture. They are generally slight- 
ly to moderately eroded but are severely eroded in some 
areas, Most areas are covered by annual grasses and forbs 
and scattered oaks, but severely eroded areas support 
little or no vegetation. 

Included with this mapping unit are nearly vertical 
streambanks and small areas that have slopes of as much 
as 75 percent. Also included are some areas where the 
streambanks slough. into streams. 

Terrace escarpments have low to moderate fertility. 
Runoff is rapid to very rapid, and the hazard of erosion 
is severe to very severe. 

This land is used for pasture. Capability unit VIe-1 
(15); pasture and range site 4. 


Vallecitos Series 


The Vallecitos series consists of well-drained loamy 
soils that are underlain by metamorphosed sandstone 
and shale. These soils have a loamy surface layer and a 
clayey subsoil. They are strongly sloping to steep and 
lie on mountainous uplands. The vegetation consists of 
annual grasses and forbs and some scattered oaks, Digger 
pine, and brush. Elevations range from 1,000 to 3,800 feet 
above sea level. Annual rainfall is 14 to 20 inches. Aver- 
age annual temperature is about 60° F., and the frost-free 
period is about 240 days. The main associated soils are 
the Climara, Gaviota, and Montara. 

The surface layer is brown loam 6 to 10 inches thick. 
The subsoil is reddish-brown to yellowish-red gravelly 
clay 6 to 26 inches thick. The underlying bedrock is inter- 
bedded, metamorphosed sandstone and shale. Depth to 
bedrock ranges from 12 to 36 inches. , 

Vallecitos soils are used for dryland pasture and for 
range, watersheds, wildlife, and recreation. 

Vallecitos loam, 30 to 50 percent slopes, eroded 
(VaF2}—This soil is steep and occurs on side slopes or in 
areas that have rounded ridgetops. 

Representative profile: In NEYSWI, section 26, T. 
11 S., R. 3 E., about 20 yards up the hillside north of 
ranch road, one-half mile north of ranch house, 2 miles 
past the end of Comstock Road. 

A—0 to § inches, brown (10YR 5/3) loam, dark brown (10¥R 
4/3) when moist; massive; hard when dry, friable 
when moist, slightly sticky and slightly plastic when 
wet; abundant very fine roots; many, very fine, and, 
few, medium, tubular pores; slightly acid; clear, 
smooth boundary. 

B2it—8 to 14 inches, reddish-brown (5Y¥R 4/8) gravelly clay, 
dark reddish brown (5YR 3/3) when moist; moder- 
ate, medium, subangular blocky structure; very hard 
when dry, firm when moist, sticky and plastic when 
Wet; many, very fine, interstitial pores, few, medium, 
tubular pores; moderately thick continuous clay films 
lining pores and on ped surfaces; slightly acid; clear, 
smooth boundary. 

B22i—14 to 18 inches, yellowish-red (5YR 5/6) gravelly clay, 
yellowish red (5YR 4/6) when moist; moderate, 
medium, subangular blocky structure; very hard 
when dry, firm when moist, plastic and sticky when 
wet; many, very fine, interstitial and tubular pores; 


moderately thick continuous clay films lining pores 
and on ped surfaces; slightly acid; abrupt, broken 
boundary. 
R—18 inches, metamorphosed, yellowish-brown (10YR 5/6) 
fine-grained sandstone; clay films along cleavage 
_ planes. 

Included with this soil are common outcrops of meta- 
morphosed and ultrabasic rocks and areas of Climara 
and Montara soils. Also included are small areas of Ga- 
viota soils, and a few small severely eroded areas that 
have a clay surface layer. Generally, the soils are darker 
and deeper on the north-facing slopes and have more 
trees and brush in the cover. 

This soil has low fertility. Available water holding 
capacity is 2 to 5 inches. Permeability is slow, runoff is 
rapid to very rapid, and the hazard of erosion is severe 
2 very severe. The root zone is shallow to moderately: 

eep. 

This soil is used for range and for watersheds, wild- 
life, and recreation. Capability unit VITe-1 (15) ; pasture 
and range site 6. 

Vallecitos loam, 9 to 15 percent slopes (VaD).—This 
soil is similar to Vallecitos loam, 80 to 50 percent slopes, 
eroded, but it has a thicker profile, is less sloping, and is 
only slightly eroded. It occurs on toe slopes in areas of 
steeper soils. Slopes dominantly range from 12 to 15 per- 
cent. The surface layer ranges in color from brown to 
dark brown. The subsoil ranges from reddish brown to 
yellowish brown. Included with this soil are a few small 
areas of Climara and Gaviota soils and areas that have 
a dark-brown surface layer. ; 

This soil has low fertility. Available water holding 
capacity is about 3 to 5 inches. Runoff is medium, and the 
hazard of erosion is moderate. } 

This soil is used for dryland pasture. Capability unit 
IVe-1 (15); pasture and range site 6. ; 

Vallecitos loam, 15 to 30 percent slopes (VaE).—This 
soil is similar to Vallecitos loam, 30 to 50 percent slopes, 
eroded, but it is less steep. It occurs on rounded hills or 
on rounded ridgetops in areas of steeper soils. Slopes 
dominantly range from 20 to 30 percent. Included with 
this soil are rock outcrops and moderately eroded areas. 

On this soil runoff is medium to rapid, and the hazard 
of erosion is moderate to severe. 

This soil is used mostly for dryland pasture, but a few 
areas are used for dryland grain. Capability unit VIe-1 
(15) ; pasture and range site 6. 

Vallecitos loam, 30 to 50 percent slopes (VaF).—This 
soil is similar to Vallecitos loam, 30 to 50 percent slopes, 
eroded, but it has a slightly thicker profile. It occurs in 
large areas in the uplands on somewhat rounded ridgetops. 

Included with this soil are small to medium areas of 
Climara and Montara soils that formed on ultrabasic 
intrusions. Also included are some small Landslides, small 
severely eroded areas, soils that have slopes up to 60 per- 
cent, and some rock outcrops. Other included areas have a 
clay loam surface layer. 

This soil has low to moderate fertility. Runoff is rapid, 
and the hazard of erosion is severe. The root zone is shal- 
low to moderately deep. 

This soil is used for dryland pasture and for water- 
sheds, wildlife, and recreation. Capability unit VIe-1 
(15) ; pasture and range site 6. 
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Vallecitos rocky loam, 9 to 30 percent slopes, eroded 
(VrE2}|.—T his soil is similiar to Vallecitos loam, 80 to 50 
percent slopes, eroded, but it is rocky and somewhat less 
steep. It occurs on low rounded hills or on ridgetops. Out- 
crops of rock cover from 2 to 10 percent of the surface. 
Erosion is slight to moderate and occurs mostly around 
the rock outcrops. The average slope is about 20 percent. 

Included with this soil are some small areas of Climara 
and Montara soils on intrusions of ultrabasic rock. Also 
included are small areas of soils that have a clay, clay 
loam, or gravelly surface layer. 

This soil has oe fertility. Available water hoiding ca- 
pacity is about 3 inches. Runoff is medium to rapid, and 
the hazard of erosion is moderate to severe. 

This soil is used for dryland pasture and for watersheds, 
wildlife, and recreation. Capability unit VIs—5 (15) ; pas- 
ture and range site 6. 

Vallecitos rocky loam, 30 to 50 percent slopes, eroded 
(VrF2).—This soil is similar to Vallecitos loam, 30 to 50 
percent slopes, eroded, but it has a thinner profile. It is 
moderately eroded and occurs on narrow, somewhat angu- 
la¥ to rounded, winding ridgetops and on mountainous 
areas. Slopes dominantly range from 45 to 50 percent. In 
places this soil is gravelly. Rock outcrops cover 2 to 10 
percent of the surface. 

Included with this soil are small to medium areas of 
Montara and Climara soils that formed on ultrabasic in- 
trusions. Also included are soils that have slopes as steep 
as 60 percent, soils that have a loam or clay surface layer, 
small Landslides, small severely eroded areas, and small to 
medium areas of thin soils. 

This soil has low fertility. Available water holding ca- 
pacity is 1 to 3 inches. The root zone is shallow to moder- 
ately deep. Runoff is rapid to very rapid, and the hazard 
of erosion is severe to very severe. 

This soil is used for range and for wildlife, watersheds, 
and recreation. Capability unit VITs-1 (15); pasture and 
range site 6. 


Willows Series 


The Willows series consists of poorly drained, general- 
ly clayey, nearly level soils that formed on fiood plains in 
alluvium derived from sandstone and shale. The vege- 
tation is annual grasses and salt-tolerant plants. Eleva- 
tions are less than 400 feet above sea level, and annuil 
rainfall is less than 14 inches. The average annual temp- 
erature is about 60° F., and the frost-free period is about 
260 days. The main associated soils are the Clear Lake, 
Cropley, and Sorrento. 

Typically the surface layer is grayish-brown clay that 
ranges from 24 to 33 inches in thickness. The next layer is 
yellowish-brown clay that is mottled in the lower part and 
extends to a depth of about 84 inches. 

These soils are slightly saline-alkali in most places, but 
some areas are moderately to severely saline-alkali. 

Willows soils are used for irrigated sugar beets and for 
dryland grain and pasture. 

Willows clay (0 to 2 percent slopes) (Wc) 
occurs in the basin of the Bolsa-Soap Lake area a: 
the floor of a few larger upland valleys. The soil is 
slightly saline-alkali. 


SOIL SURVEY 


Representative profile: On Turner Ranch, 60 yards 
north of Bolsa Road and one-quarter mile west of Shore 
Road intersection; in a field of barley along fence. 


Ap—0 to 12 inches, grayish-brown (2.5Y 5/2) clay, very dark 
grayish brown (2.5¥Y 3/2} when moist; moderate, fine, 
granular structure; very hard when dry, very firm 
when moist, very sticky and very plastie when wet; 
abundant, very fine and fine roots; common, very 
fine and fine, interstitial pores; mildly alkaline; 
clear, smooth boundary. 

Ali—12 to 19 inches, grayish-brown (2.5Y 5/2) clay, very dark 
grayish brown (2.5Y 3/2) when moist; strong, very 
fine, angular blocky structure; very hard when dry, 
very firm when moist, very sticky and very plastic 
when wet; few very fine and fine roots; few, very 
fine and fine, interstitial pores; moderately alkaline; 
gradual, smooth boundary. 

Ai2—19 to 33 inches, grayish-brown (2.5Y 5/2) clay, very 
dark grayish brown (2.5Y 3/2) when moist; strong, 
fine, angular blocky structure; very hard when dry, 
very firm when moist, very sticky and very plastic 
when wet; common, very fine and fine, tubular pores; 
common fine and medium slickensides; moderately 
alkaline; gradual, smooth boundary. 

C1i—33 to 57 inches, light yellowish-brown (2.5Y 6/4) clay, 
olive brown (2.5Y 4/4) when moist; moderate, 
medium, subangular blocky structure; very hard 
when dry, very firm when moist, very sticky and 
very plastic when wet; common, very fine and fine, 
tubular pores; pale-yellow horizontal layers (2 to 
8 inches thick) of lime in soft masses; few coatings 
of material from the A horizon on surfaces of peds 
and in pores; moderately alkaline; gradual, smooth 
boundary. 

C2g—57 to 84 inches, light yellowish-brown (2.5Y 6/4) clay, 
olive brown (2.5Y 4/4) when moist; weak, medium, 
subangular blocky strneture; very hard when dry, 
very firm when moist, sticky and plastic when wet; 
common, very fine, fine and medium, tubular pores; 
mottled with gray on ped and pore surfaces; common 
soft masses and hard nodules of pale-yellow lime; 
salt crystals in large pores; moderately alkaline, 
Slightly effervescent; gradual, smooth boundary. 


In some places the C horizon overlies the surface of a 
buried soil. 

Included in mapping were small areas of Pacheco and 
Clear Lake soils and areas in which there are buried soils 
high in organic-matter content. 

This soil has low fertility. Available water holding ca- 
pacity is 7 to 9 inches. Permeability is very slow, runoff 
is very slow to ponded, and there is no erosion hazard. 
Plant roots penetrate deeply except where the water table 
is moderately high. 

This soil is used for irrigated sugar beets and dryland 
grain and incidental pasture. Capability units [1Iw—5 
(14) and TYIw-5 (15). 

Willows clay, saline-alkali (0 to 2 percent slopes) 
(Wk).—This soil is similar to Willows clay but is moder- 
ately to severely affected by salts and alkali. The surface 
layer is fluffy in most places and ranges from silty clay 
to clay in texture. Salts and alkali increase with increas- 
ing depth. In some places this soil is in small areas sur- 
rounded by large areas of other soils. Fertility of the soil 
is very low. 

This soil is used for dryland pasture, but it can be eul- 
tivated with the larger areas of surrounding soils. Capa- 
bility unit [Vw-6 (14); pasture and range site 11. 

Willows sandy loam (0 to 2 percent slopes) (Ws}.— 
This soil is similar to Willows clay, but its surface layer 
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is 8 to 10 inches of overwash. The overwash ranges from 
loam to sandy loam in texture but is grayish-brown sandy 
loam in most places. All of this soil is along medium- 
sized drainageways. Areas in the Bolsa area have an un- 
even surface that seems to be a few feet above the sur- 
rounding landscape. This soil is slightly saline-alkali. 
Available water holding capacity is 6 to 8 inches. 

Included with this soil in mapping were small areas 
of Clear Lake soils. In one area of the soil southward 
from the San Juan-Hollister Road, texture and depth to 
clay are quite variable and there are minor inclusions of 
other soils, 

Willows sandy loam is used for irrigated sugar beets 
and for dryland grain and incidental pasture. Capability 
unit IIIw-5 (14). 

Willows soils, eroded (0 to 2 percent slopes) (Ww2).— 
These soils occur in the Bolsa area on low flats that gen- 
erally do not have well-defined drainage channels. These 
soils are moderately affected by salts and alkali in most 
places, but strongly affected in spots and small areas. 
Erosion, caused by water running in from surrounding 
areas, ranges from slight to severe but is moderate to 
severe in most places. Texture varies from place to place. 
It is clay in slightly eroded areas, silty clay loam in 
moderately eroded areas, and clay loam to sandy loam in 
severely eroded areas. The slightly eroded to moderately 
eroded areas are characterized by small elongated pot- 
holes that have vertical walls and are generally 1 to 2 
feet deep. In many places the surface layer of these soils 
has weak prismatic structure. In severely eroded areas 
these soils are rough and gullied and have many smal 
moderately eroded areas rising a foot or more above the 
general surface. Soil blowing occurs in spots and small 
areas where the concentration of alkali is severe. 

These soils are used for dryland pasture. Capability 
unit IVw-6 (14); pasture and range site 11. 


Yolo Series 


The Yolo series consists of well-drained loamy soils 
that formed in alluvium derived from sandstone and 
shale. These soils are nearly level to moderately sloping 
and occupy flood plains and fans. The vegetation con- 
sists of annual grasses and forbs and scattered oaks. Ele- 
vations range from 400 to 600 feet above sea level. Annual 
rainfall is 12 to 18 inches. Average annual temperature 
is about 60° F., and the frost-free period is about 260 
days. The main associated soils are the Botella, Gazos, 
Pleasanton, and Sorrento. 

The surface layer is brown to grayish-brown loam and 
gravelly loam that ranges from 12 to 24 inches in thick- 
ness and from medium acid to neutral in reaction. The 
next layer is pale-brown loam 28 to 40 inches thick. Below 
this is pale-brown gravelly loam. 

Yolo soils are used for dryland grain and incidental 
pasture. 

Yolo loam, 2 to 9 percent slopes (YoC).—This soil oc- 
curs on fans, sloping valley floors, and flood plains. Slopes 
are dominantly between 3 to 6 percent. 

Representative profile: On McCreary Ranch in bot- 
tom field, one-half mile east of ranchhouse. 


Ap—O to 8 inches, brown (10YR 5/3) loam, dark brown (10YR 
8/83) when moist; moderate, fine, granular structure; 


hard when dry, very friable when moist, slightly 
sticky and slightly plastic when wet; abundant very 
fine and fine roots; common, very fine and fine, inter- 
stitial pores; some fine gravel; medium acid; clear, 
smooth boundary. 

A1—8 to 20 inches, grayish-brown (10YR 5/2) loam, very 
dark brown (10YR 3/2) when moist; weak, coarse, 
subangular blocky structure; hard when dry, very 
friable when moist, slightly sticky and slightiy plas- 
tic when wet; abundant very fine and fine roots; 
few, very fine and fine, tubular pores, common, fine 
and medium, interstitial pores; some fine gravel; 
slightly acid; gradual, smooth boundary. 

C1—20 to 48 inches, pale-brown (10YR 6/3) loam, brown 
(10YR 4/3) when moist; weak, medium, subangular 
blocky structure; hard when dry, very friable when 
moist, slightly sticky and slightly plastic when wet; 
plentiful very fine and fine roots; common, very fine 
and fine, tubular pores; some fine gravel; neutral; 
gradual, smooth boundary. 

1I1C2—48 to 60 inches, pale-brown (10¥R 6/8) gravelly loam, 
brown (10YR 4/3) when moist; weak, medium, sub- 
angular blocky structure; hard when dry, very fria- 
ble when moist, slightly sticky and slightly plastic 
when wet; few very fine and fine roots; common, very 
fine, tubular pores; mildly alkaline; gradual, smooth 
poundary. 


Included with this soil are some small areas of Botella, 
Cropley, Pleasanton, and Sorrento soils. 

This soil is moderately fertile. Available water holding 
capacity is 9 to 11 inches. Permeability is moderate, runoff 
is slow to medium, and the hazard of erosion is slight to 
moderate. The root zone is very deep. 

This soil is used for dryland grain and incidental pas- 
ture. Capability unit ITTe-1 (15). 

Yolo loam, 0 to 2 percent slopes (YoA).—This soil is 
similar to Yolo loam, 2 to 9 percent slopes, but it is less 
sloping. It occurs along the larger drainageways and is 
subject to occasional flooding in some places. The sub- 
stratum is stratified and is gravelly or has strata of 
gravel. Runoff is very slow, and the hazard of erosion is 
slight to none. 

Included with this soil are Botella and Cropley soils 
and soils that have a sandy loam to light clay loam sur- 
face layer. 

This soil is used for dryland grain and incidental pas- 
ture. Capability unit ITIc~1 (15). 

Yolo gravelly loam, 0 to 5 percent slopes (Yv8).—This 
soil is similar to Yolo loam, 2 to 9 percent slopes, but it 
is less sloping and is gravelly throughout the profile. The 
surface layer contains 15 percent or more angular gravel, 
and the substratum is very gravelly and stratified. In 
some places gullies have been cut by water from the 
adjacent hills. 

Included with this soil are soils on a few toe slopes 
that have gradients of as much as 5 percent. 

Available water holding capacity is about 6 to 8 inches. 
Permeability is moderately rapid, runoff is very slow to 
slow, and the hazard of erosion is slight to none. 

This soil is used for dryland grain and incidental pas- 
ture. Capability unit TIIe-1 (15). 


Use and Management of the Soils 


The soils in San Benito County are used mainly for 
range and improved pasture and for growing field crops 
and irrigated tree fruits, nuts, grapes, and vegetables. 
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This section tells how the soils can be used for these pur- 
poses and also for building highways and other engineer- 
ing structures. 

First described is the system of capability classification 
commonly used by the Soil Conservation Service but with 
modifications that are necessary because of climatic differ- 
ences in the three land resource areas in the county. 
Capability groups of soils in San Benito County are 
described, and management of these groups is suggested. 
Following this is a table that gives estimated yield of 
crops on important soils for which management is speci- 
fied. Another table gives the Storie index rating for each 
soil. Then soils grouped in pasture and range sites are 
described. and yields of air-dry herbage for each site is 
estimated. Most of the data on engineering is presented 
in tables in which properties that affect engineering are 
estimated and the soils are interpreted according to their 
suitability for engineering uses. 


Capability Groups of Soils 


Capability classification is the grouping of soils to 
show, in a general way, their suitability for most kinds 
of farming. It is a practical classification based on lim- 
itations of the soils, the risk of damage when they are 
used, and the way they respond to treatment. The classi- 
fication does not apply to rice and other crops having 
special requirements. The soils are classified according to 
degree and kind of permanent limitation, but without 
consideration of major and generally expensive land- 
forming that would change the slope, depth, or other 
characteristics of the soils; and without consideration of 
possible but unlikely major reclamation projects. 

In the capability system, all kinds of soils are grouped 
at three levels, the capability class, subclass, and unit. 
These are discussed in the following paragraphs. 

Capapiuiry Ciasses, the broadest grouping, are desig- 
nated by Roman numerals I through VITI. The numerals 
indicate progressively greater limitations and narrower 
choices for practical use. Classes are defined as follows: 


Class I. Soils have few limitations that restrict their 
nse. 

Class TI. Soils have some limitations that reduce the 
choice of plants or require moderate conserva- 
tion practices. 

Class IIT. Soils have severe limitations that reduce 
the choice of plants or require special conserva- 
tion practices, or both. 

Class IV. Soils have very severe limitations that re- 
strict the choice of plants or require very careful 
management, or both. 

Class V. Soils subject. to little or no erosion but have 
other limitations, impractical to remove, that 
limit their use largely to pasture, range, wood- 
land, or wildlife food and cover. (None in San 
Benito County) 

Class VI. Soils have severe limitations that make 
them generally unsuited to cultivation and limit 
their use largely to pasture or range, woodland, 
or wildlife food and cover. 

Class VII. Soils have very severe limitations that 
make them unsuited to cultivation and that re- 
strict their use largely to grazing, woodland, or 
wildlife. 
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Class VIII. Soils and landforms have limitations 
that preclude their use for commercial plant 
production and restrict their use to recreation, 
wildlife, or water supply, or to esthetic purposes. 


Capapiniry Supcnasses are soil groups within one 
class; they are designated by adding a small letter, ¢, w, 
$, or ¢, to the class numeral, for example, [Te. The letter ¢ 
shows that the main limitation is risk of erosion unless 
close-growing plant cover is maintained; «2 shows that 
water in or on the soil interferes with plant growth or 
cultivation (in some soils the wetness can be partly cor- 
rected by artificial drainage); s shows that the soil is 
limited mainly because it is shallow, droughty, or stony; 
and c, used in San Benito County but not in all parts of 
the United States, shows that the chief limitation is 
climate that is too cold or too dry. 

In class I there are no subclasses, because the soils of 
this class have few limitations. Class V can contain, at 
the most, only subclasses indicated by w, 8, and ¢, because 
the soils in it are subject to little or no erosion, though 
they have other limitations that restrict their use largely 
to pasture, range, woodland, wildlife, or recreation. 

Carasiniry Unrrs are soil groups within the subclasses. 
The soils in one capability unit are enough alike to be 
suited to the same crops and pasture plants, to require 
similar management, and to have similar productivity 
and other responses to management. Thus, the capability 
unit is a convenient grouping for making many state- 
ments about management of soils. 

Capability units in California are given Arabic num- 
bers that suggest the chief kind of limitation responsible 
for placement of the soil in the capability class and sub- 
class. For this reason, some of the units within the sub- 
classes are not numbered consecutively, and their symbols 
are a partial key to some of the soil features. The num- 
eral used to designate units within the classes and sub- 
classes are these: 


0. A problem or limitation caused by sand and 
gravel in the substratum (not used in the county). 

1. An erosion hazard, actual or potential. 

2. A problem or limitation of wetness caused by poor 
drainage or flooding. 

3. A problem or limitation caused by slow or very 
slow permeability of the subsoil or substratum. 

4, A problem or limitation caused by coarse soil tex- 
ture or excessive gravel. 

5. A probiem or limitation caused by a fine or 
moderately fine textured surface soil. 

6. A problem or limitation caused by salt or alkali. 

7. A problem or limitation caused by cobbles, stones, 
or rock outcrop (not used in this county). 

8 A problem or limitation caused by shallow depth 

of soil over bedreck (not used Im this county). 

A problem or limitation caused by low fertility 

or by toxicity. 
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Land resource areas 

In San Benito County, ca 
ther refined by designatin 
which the soils in a unit occur. A land resource area is a 
broad geographic area that has a distinct combination of 
climate, soils, management needs, and cropping systems. 
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The 48 conterminous states in the nation have been divided 
into 156 land resource areas. Parts of three of these areas 
are in San Benito County and are shown in figure 13. 
These areas and their numbers are Central California 
Coastal Valleys (14); Central California Coast Range 
(15); and Sacramento and San Joaquin Valleys (17). 
The number of the resource area is added, in parentheses, 
to the class, subclass, and unit designation for complete 
identification of the capability unit. 

To place soils consistently into capability units, it is 
necessary to make assumptions that affect management in 
a land resource area. In the following paragraphs the 
land resource areas of which parts occur in San Benito 
County are described so that local farming can be related 
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to the larger areas. Following the description of each 
area is a listing of the assumptions made to guide place- 
ment of soils into capability classes and units. 

Land Resource Area 14 is called Central California 
Coastal Valleys. This area occurs in the coastal range, 
except in the northernmost and southernmost parts of 
California. Temperatures in the area are influenced by 
nearness to the ocean. Summers are cool near the coast. 
Daytime temperatures are higher inland, but at night in 
summer temperatures are lowered by ocean breezes. The 
frost-free season ranges from a low of about 210 days to 
slightly more than 300 days near the coast. Annual pre- 
cipitation ranges from about 14 to 30 inches. The soils 
in this area developed in alluvium. They range from 


Merced 
‘\ County 


Fresno 
County 


Figure 13—Land resource areas in San Benito County; Central California Coastal Valleys (14); Central California Coast Range 
(15); Sacramento and San Joaquin Valleys (17). 
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poorly drained in basins through well drained in recent 
alluvium along streams. The soils on terraces have slight 
to large increases in clay content in the subsoil. They are 
generally nearly level to gently sloping, though small 
areas on short slopes are moderately sloping or steep. 
The principal crops in this resource area are truck crops, 
fruits, nuts, wine grapes, small grains, and forage. Dairy- 
ing is important. 

The soils in Land Resource Area 14 are placed in 
capability units on the assumption that— 


1. Irrigation water is available for all soils that are 
suitable for cultivation. 

2. Length of growing season or lack of heat does 
not decrease choice of crops to the extent that the 
capability class is changed to a less suitable class, 

3. Wet soils can be drained, but continuing limita- 
tions result from permeability of the soil, diffi- 
culty in maintaining drainage facilities, and pos- 
sible restriction in selection of crops because of 
other water problems. 

4, Damage by flooding has been reduced by struc- 
tures and channel work, but flooding is a limita- 
tion in some places, 

5. The level of management is moderately high. 


Land Resource Area 16 is called Central California 
Coast Range. It occupies the foothills of the coastal range 
of California. The hills and mountains of the northern 
and southernmost parts of the State are excluded. Also 
excluded are most areas where elevations are more than 
2,500 feet, areas of conifer forests, and areas having more 
than 30 to 40 inches of precipitation. Within the resource 
area, precipitation may be as little as 6 inches. The frost- 
free period is approximately 200 to 300 days. In most 
places the soils overlie sedimentary rocks, but in San 
Benito County extensive areas of soils are on granite and 
basic igneous rocks. The soils range from rolling to very 
steep. Raising livestock is the main agricultural activity. 
Only about 6 percent of the soil area is cultivated. About 
47 percent is in grass or grass and oak, and 47 percent is 
in brush that varies in density and is of low grazing value. 

The soils in Land Resource Area 15 are placed in capa- 
bility units on the assumption that— 

1. Irrigation water is not available. Limitations in 
crop selection caused by lack of precipitation 
affect placement of soils in a capability class. An 
isolated irrigated soil requires management prac- 
tices similar to those used in area 14. 

2. Soils more than 20 inches deep and soils having 
more than 3 inches of available moisture capacity 
are suitable for annual forage plants and may be 
managed for these plants, 

8. Assuming that available moisture capacity is 4 
inches in the soil, additional assumptions are as 
follows: 

a. Soils having less than 7 inches of precipita- 
tion available for evapotranspiration are not 
suitable for cropping. 

b. Soils having 7 to 10 inches of water are suit- 
able for small grains, 

c. Soils having 10 to 12 inches of water have 
higher yields of grain than the soils with 7 to 
10 inches, and in addition can produce low 


to moderate yields of sudangrass, beans, and 
grapes. 

d. Soils with 12 to 16 inches of water produce 
somewhat higher yields than those with 10 to 
12 inches, and in addition can produce some 
tree fruits and nuts and several kinds of row 
crops. 

4, Other than lack of precipitation and length of 
frost-free period, the climate does not restrict crop 
selection enough to affect capability class. 

5. The level of management is moderately high. 

Land Resource Area i7 is called Sacramento and San 
Joaquin Valleys. This area occupies all of the central 
valley in California plus a few small partly isolated val- 
leys, such as Panoche Valley in San Benito County. Only 
the valley floors and terraces are included in this area. 
Rainfall ranges from 6 to 22 inches and is about 6 inches 
in Panoche Valley. Summers are hot and dry, and winters 
are cool. The frost-free period ranges from 220 to 320 
days. More than half of the area is cropland, and many 
kinds of crops can be grown. 

The soils in Land Resource Area 17 are placed in capa- 
bility units on the assumption that— 

1. Irrigation water is available for all soils suitable 
for cultivation. 

2. Climate does not limit crop selection to the extent 
that the soils should be placed in capability class 
of less suitability. 

3. Many kinds of crops can be grown under irri- 
gation. 

4. Overflow and drainage are not problems in the 
San Benito County part of the area. 

5. The level of management is moderately high. 


Management by capability units 
In the following pages, the capability units of San Beni- 


to County are described and management for the soils in 


these units is suggested. The mention of the soil series in . 
these descriptions does not mean that all the soils in a se- 
ries are in the capability unit. To determine the soils in 
each unit, refer to the “Guide to Mapping Units” at the 
back of this survey. Because the placement of the soils 
into capability units in San Benito County partly depends 
on land resource areas, each soil that occurs in two of 
these areas is in two capability units. There are many soils 
in the county of this kind. 

In the following descriptions of the capability units, 
available water holding capacity applies to the effective 
root zone, or to the depth that plant roots generally 


penetrate. 
CAPABILITY UNIT I-1 (14) 


Soil in this unit are very deep, well drained, moder- 
ately coarse textured to moderately fine textured, and 
nearly level. These soils are in the Botella, Hanford, 
Mocho, Salinas, Sorrento, and Reiff series. The surface 
layer and underlying layers range from sandy loam to 
silty clay loam. Some soils in this unit have relatively uni- 
form texture throughout the profile, but others have 
strata of different texture. Roots readily penetrate these 
soils to a depth of 60 inches or more. Permeability of the 
subsoil ranges from moderately rapid to moderately slow. 
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Available water holding capacity ranges from about 7.5 
to 12.0 inches. 

The surface layer ranges from medium acid to moder- 
ately alkaline. Lower layers tend to be more alkaline than 
the surface layer and, in large areas, are calcareous. Prob- 
lems related to reaction or to lime are rare or minor. 
Slopes are less than 2 percent, and the erosion hazard is 
none to slight. The soils in this unit occupy the valley 
bottoms in the San Juan-Hollister area, the lower reaches 
of the San Benito River, and the bottoms along Tres 
Pinos Creek and a few small side creeks. 

Many kinds of crops are grown on these soils. Among 
those grown are apricots, apples, prunes, pears, walnuts, 
wine grapes, sugar beets, tomatoes, potatoes, beans, pep- 
pers, garlic, onions, lettuce, cabbage, squash, flower and 
vegetable seeds, small grains, alfalfa, and pasture. Small 
grains are dryfarmed, but the other crops are usually ir- 
rigated. Field crops other than small grains and some 
orchard crops can be dryfarmed, though plant growth is 
not so good as in irrigated areas. 

Land leveling is needed if irrigation water is applied by 
furrows or borders. By timing and regulating the irriga- 
tions, the water can be applied uniformly so that it does 
not pond or cause erosion. Application needs to be timed 
so that the crop receives enough water, but not too much. 
For most crops sprinkler irrigation is as suitable as the 
furrow or border method. 

All soils in this unit need green manure, crop residues, 
and other organic matter that helps to maintain favorable 
soil structure, tilth, and infiltration rates. Except for soils 
in orchards, crop rotation should be used to offset the 
buildup of pests and disease, as well as the loss of plant 
nutrients. If tillage is kept to a minimum, structure and 
infiltration are improved. Tillage pans are common in 
many areas, where they adversely affect all except the 
most shallow-rooted crops such as lettuce. Compaction is 
greater for moist soils than for dry ones. Excessive travel 
and tillage between tree rows are particularly harmful in 
orchards. Deep tillage breaks up tillage pans, but it 
ee not be used in orchards where too many roots will 

e cut. 

Nitrogen fertilizer is needed for all crops except alfalfa 
and, at times, beans. Alfalfa generally responds to phos- 
phorus fertilizer. A number of truck and field crops grow 
better 1f both phosphorus and potassium are added. 


CAPABILITY UNIT I-1 (17) 

The soils in this unit are very deep, are well drained, 
have a moderately coarse textured to medium-textured 
surface layer, and are nearly level. These soils are in the 
Panoche series. They are similar to the soils in capability 
unit I-1 (14), but they are in the San Joaquin-Sacra- 
mento Valley resource area where summer temperatures 
are high and crop selection and management are some- 
what different. 

In these soils roots penetrate to a depth of 60 inches 
or more. Except for stratification in some areas, the soils 
are, from the surface downward, nearly uniform in _tex- 
ture, reaction, color, permeability, and content of lime and 
of organic matter. Available water holding capacity 
ranges from about 8.0 to 11.0 inches. These soils are cal- 
careous, but the lime does not cause chlorosis in the crops 
commonly grown. Noticeable tillage pans have not devel- 


oped. The hazard of erosion is none to slight. The soils in 
this unit occupy the Panoche and Vallecitos Valleys. 

These soils are used for cotton, alfalfa hay, alfalfa seed, 
safflower, wheat, and barley. They are also used for irri- 
gated pasture, wine, table, and raisin grapes, melons, to- 
matoes, sugar beets, beans, and many kinds of tree fruits 
and nuts. In local areas the hazard of winter and spring 
frosts affects the choice of fruit and nut crops. 

Because the supply of irrigation water is limited, extra 
care is needed in use of water. If the border or furrow 
method is used, these soils need to be smoothed. The rate 
of water application, direction of run, and timing need 
to be controlled so that plant growth is uniform and 
there is no ponding, excessive losses of runoff, or deep 
percolation. 

Sprinklers may be used in place of furrows and borders 
or in conjunction with them. Careful land leveling is not 
needed where sprinklers are used, but the sprinklers 
should be designed and used in a way that accomplishes 
the same objectives as land leveling. 

Crop rotation helps to offset the buildup of pests and 
disease and to improve the seedbed. Crop residues, green 
manure, barnyard manure, or other organic material im- 
proves or helps maintain favorable soil structure and 
infiltration. 

All crops except legumes need nitrogen fertilizer; al- 
falfa needs phosphorus. Application of potassium and of 
minor elements commonly is not needed. 


CAPABILITY UNIT Ile-1 (14) 


Soils in this unit are very deep, well drained, moder- 
ately coarse textured to medium textured, and gently 
sloping to moderately sloping. These soils are in the Bo- 
tella, Hanford, Mocho, Pleasanton, Reiff, and Sorrento 
series. The surface layer ranges from sandy loam to silt 
loam. Many of the soils are slightly stratified and have 
texture as fn as clay loam in the lower layers. Permeabil- 
ity is generally moderate and moderately rapid through- 
out the profile, but some soils have moderately slow per- 
meability in the lower horizons. In most places roots 
penetrate to a depth of 60 inches or more, but there is some 
restriction to penetration of roots, particularly in the 
Pleasanton soil. This restriction affects the growth of 
orchard trees, particularly nut trees. Available water hold- 
ing capacity is about 7.0 to 11.0 inches. 

The surface layer and Jower horizons generally range 
from slightly acid to moderately alkaline, but a number 
of soils are more alkaline in the lower horizons. Many of 
the soils are calcareous. Slopes range from 2 to 9 percent, 
and the hazard of erosion is slight to moderate. These 
soils are in the northern third of the county. They occupy 
small valleys and fans on the edge of the main valleys. 

These soils are used for apricots, apples, prunes, pears, 
walnuts, wine grapes, alfalfa hay, pasture, and field and 
truck crops. Small grain is grown without irrigation. 
Nonirrigated field crops and fruit and nut crops are not 
produced if irrigation water can be obtained at a reason- 
able cost. 

Sprinkler irrigation has advantages over surface meth- 
ods because irrigation water and its application can be 
better controlled. In only a few places can the border 
method be used. If furrows are used, they should be laid 
out on a grade of about 0.5 percent so that the soils can 
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be uniformly moistened and erosion or the breaking of 
the furrows prevented. Some leveling and smoothing nor- 
mally is needed to avoid awkward pieces, point rows, and 
dry spots. This leveling lowers the content of organic mat- 
ter, and temporarily the level of plant nutrients, but only 
in the Pleasanton soil does it expose unfavorable subsoil 
material. If cuts of more than 2 feet are to be made, the 
soils should be examined carefully so as to insure that 
gravel or sand is not exposed. Regardless of the irrigation 
method used, the water should be applied at times and at 
rates that favor crop growth but do not. cause erosion or 
loss of water. ; 

Particularly during rainy periods, organic material is 
needed on the surface of these soils for protection. Close- 
growing plants, plant residues, and mulches are needed 
to slow runoff and to increase infiltration. Where slopes 
are long, diversions are needed to convey water safely to 
nonerosive channels or streambeds. Where tillage is per- 
formed across the slope or on the contour, the small ridges 
created will slow runoff, increase infiltration, and help to 
convey the excess water from the field. Crop rotations can 
be used to improve soil structure and minimize disease 
and pests on soils in orchards. 

Nitrogen fertilizer benefits all crops except alfalfa. Al- 
falfa responds to phosphorus. 


CAPABILITY UNIT Ue-1 (17) 


Soils in this unit are very deep, moderately coarse tex- 
tured and medium textured, and gently sloping to mod- 
erately sloping. These soils are in the Panoche series. 
They are readily penetrated by roots to a depth of 60 
inches or more. Texture ranges from sandy loam to Joam. 
The lower layers have about the same texture as the sur- 
face layer, though there is some stratification. Soil per- 
meability is moderate to moderately rapid. Available wa- 
ter holding capacity ranges from about 8.0 to 11.0 inches. 

These soils are moderately alkaline. They are calcareous 
throughout the profile, but lime-induced chlorosis is not 
likely. Slopes range from 2 to 9 percent, and susceptibility 
to erosion is moderate unless these soils are properly man- 
aged. The irrigation of sloping soils presents some prob- 
lems. The soils in this unit occur in Panoche and Val- 
lecitos Valleys but are not extensive. 

These soils are used for alfalfa hay, alfalfa seed, saf- 
flower, wheat, and barley. Many other irrigated crops can 
be grown. 

Irrigation water is not plentiful. The timing of irriga- 
tions and the amount of water applied should be regulated 
so that drought is prevented but water is not lost through 
deep percolation and runoff. Water applied in furrows on 
a grade of about 0.5 percent is evenly distributed and does 
not cause erosion or break the furrows. Some soil leveling 
is generally needed so as to avoid awkward pieces and 
point rows. In this leveling, the subsoil material exposed 
is favorable for crop growth, though yields in areas where 
material has been removed may be temporarily reduced. 

Use of sprinkler irrigation is advantageous because lit- 
tle or no leveling is needed, awkward furrow layouts can 
be avoided, and the time, amount, and rates of application 
can be readily adjusted. Some protection from erosion by 
runoff is provided by crop residues left on the surface or 
sticking out of the soil. A crop rotation helps to improve 
soil structure and infiltration if many fine roots and plen- 


tiful crop residues are mixed into the soil. Crop rotations 
also minimize the buildup of pests and disease. Damaging 
runoff is slowed by tilling on the contour. Nitrogen fertil- 
izer benefits all crops except alfalfa. Alfalfa responds to 
phosphorus. 

CAPABILITY UNIT Me-5 (14) 

Soils in this unit are very deep, well drained, moder- 
ately fine textured to fine textured, and gently sloping to 
moderately sloping. These soils are in the Cropley, Mocho, 
Rincon, Salinas, and Sorrento series. The surface layer 
and lower horizons range from clay loam to clay. Perme- 
ability is moderately slow to slow. Most slopes are between 
2 and 9 percent. 

These soils generally are penetrated by roots to a depth 
of 60 inches or more, but penetration is restricted by fine 
texture and dense horizons in the subsoil. Available water 
holding capacity ranges from about 8.0 to 12.0 inches. In 
the upper horizons, some of these soils are slightly acid 
to neutral and others are alkaline and calcareous. All of 
the soils are calcareous in the lower horizons. Some tree 
fruits are slightly susceptible to chlorosis caused by lime. 
Rill and gully erosion is a slight to moderate hazard un- 
less these soils are protected. The more clayey soils are 
somewhat difficult to till. The soils in this unit occur 
around the side of the main valley and in sloping small 
valleys. 

Many crops are grown, among them irrigated apricots, 
prunes, walnuts, sugar beets, tomatoes, beans, alfalfa, and 
pasture. Smail grains are grown without irrigation, but 
other crops do not grow well unless they are irrigated. 

The protection of organic material on the surface is 
needed to reduce soil erosion during the rainy season. 
Close-growing plants, crop residues, or mulches slow run- 
off water and improve infiltration. If the tillage before the 
rainy period is on the contour or across the slope, the 
small ridges created will slow runoff and aid infiltration. 
On longer slopes, or where water comes from the hills 
above, diversions are needed to convey the water to sta- 
bilized channels or streambeds. By using crop rotations 
that reduce tillage and increase fine roots and residues, 
erosion is reduced because soil structure is improved. Ro- 
tations also lessen the buildup of pests and disease. 

Because of slope, the border method of irrigation is 
suitable only in a few small areas. If furrows are used for 
irrigation, the grade should be from 0.3 to 0.7 percent so 
that water infiltrates without undue runoff at the end of 
the furrows and without soil loss through erosion. The 
amount of water should be controlled so as to avoid break- 
ing the furrows. Some leveling and smoothing may be 
needed to improve layout and to avoid point rows, dry 
spots, and awkward pieces. If cuts are deeper than 18 
inches, growth of plants may be temporarily lowered. 
Seedbed preparation, particularly on the Rincon soils, is 
difficult where the subsoil is exposed. 

Sprinklers can be used on these soils, provided water is 
applied at rates adjusted to the infiltration rate of the 
clayey soils. Whatever method is used, irrigation should 
be at times and rates that favor crop growth but do not 
waste water or promote erosion. Tillage requirements of 
tractor power tend to be high, particularly as the soils 
become dry. If these soils are worked when wet, large 
clods form and tilth is worsened. Distinct tillage pans, 
however, do not develop in these soils, 
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Nitrogen fertilizer benefits all crops except alfalfa. 
Alfalfa responds to phosphorus. Potassium probably is 
not needed for common crops. 


CAPABILITY UNIT Ilw-2 (14) 


Soils in this unit are very deep, somewhat poorly 
drained, moderately coarse textured to moderately fine 
textured, and nearly level. These soils are in the Metz 
and Pacheco series. The surface layer ranges from sandy 
loam to clay loam. In some places the lower layers are 
considerably stratified with loamy sand and sand. Per- 
meability ranges from rapid to moderately slow. Orig- 
inally, these soils had a water table that generally fluc- 
tuated between depths of 36 and 60 inches. In places it 
was temporarily nearer to the surface than 36 inches. By 
pumping and improving drainage, the water table was 
lowered in many areas, and it rises only a little above 60 
inches. 

Roots penetrate these soils to a depth of 60 inches, ex- 
cept in those areas where wetness limits penetration. 
Available water holding capacity generally ranges from 
5.0 to 12.0 inches. The soils in this unit are mildly alkaline 
to moderately alkaline. Generally, they are not calcareous 
in the surface layer but are moderately alkaline and cal- 
careous in the lower layers. Slopes are generally less than 
1 percent, and erosion is not a hazard. Some areas are 
flooded, but flooding is infrequent and occurs in winter 
when crops are not growing on these soils. Only small 
areas are affected by salt. The soils in this unit occur 
mostly north and west of Hollister, though there is a small 
area south and east of San Juan Bautista. 

Irrigated crops commonly grown on these soils are 
sugar ‘beets, tomatoes, alfalfa, truck crops, walnuts, and 
wine grapes. These crops do not grow well unless they are 
irrigated. Small grains, however, are grown without irri- 
gation. Because these soils occur in low positions, frosts 
late in spring discourage the planting of apricots and 
other sensitive crops. 

For these soils the widest selection of crops can be made 
if excess water is removed by drainage ditches and pump- 
ing. In some places tile drains are also needed. Drainage 
is particularly needed for the deeper rooted, long-lived 
plants such as orchard trees and alfalfa. Crop rotations 
that provide many fine roots and large amounts of organic 
residues aid in the maintenance of favorable soil structure 
and infiltration. Tillage should be kept at a minimum so 
that tilth is maintained. 

All crops grown except alfalfa respond to nitrogen fer- 
tilizer. Phosphorus is beneficial to alfalfa and other leg- 
umes. Potassium improves the quality of some truck 
crops. 

CAPABILITY UNIT Is—4 (14) 

Soils in this unit are very deep, well drained and some- 
what excessively drained, moderately coarse textured, and 
nearly level. These soils are in the Hanford, Metz, and 
Sorrento series. They have a coarse sandy loam, sandy 
loam, or gravelly loam surface layer. Their lower layers 
are of the same or coarser texture. Plant roots can pene- 
trate to a depth of 60 inches or more. Permeability of the 
lower horizons ranges from moderately rapid to rapid. 
Available water holding capacity is about 5.0 to 9.0 in- 
ches. Stratification, however, causes considerable variation 
in some places. 


These soils range from slightly acid to moderately alka- 
line. Slopes are generally less than 2 percent but are as 
much as 5 percent in some places, The hazard of erosion 
is none to slight. These soils occur with and are similar 
to the soils in capability unit I-1 (14), though they are 
more droughty and less fertile. In many places the soils 
are along major streams where flooding is infrequent. 

These soils are used for irrigated apricots, walnuts, 
grapes, tomatoes, potatoes, other truck crops, beans, alfal- 
fa, and pasture. Without irrigation, trees in orchards do 
not grow well and truck crops and most row crops are 
not grown. Small grains, however, are grown without 
irrigation. 

If management is intensive, crops grow about as well 
on these soils as they do on the soils in capability unit 
I-1 (14), but irrigation water and fertilizers have to be 
applied more frequently and with more care so as to pre- 
vent losses through leaching. Also, shorter furrows and 
borders are needed. By soil leveling and controlling the 
rate of applying water, these soils can be evenly moistened 
without erosion and the loss of runoff. Sprinkler irriga- 
tion allows better control of the time and amounts of the 
applications. Where deep cuts or extensive earthmoving 
are planned, the areas should be thoroughly investigated. 
Because these soils are stratified with sand and gravel, it 
may be difficult to prepare them for irrigation and to irri- 
gate them. These soils benefit if crop rotations that add 
roots and other organic matter are used, or if organic 
matter from any source is added. 

Additions of nitrogen improve the growth of most 
crops, but their benefits to alfalfa are marginal. Legumes 
respond to additions of phosphorus, and some truck crops 
respond to additions of potassium. 


CAPABILITY UNIT Iis-5 (14) 


Soils in this unit are very deep, well drained to moder- 
ately well drained, moderately fine textured to fine tex- 
tured, and nearly level. These soils are in the Clear Lake, 
Cropley, Pacheco, and Rincon series. Their surface layer 
is clay, silty clay, silty clay loam, or loam, and the subsoil 
ranges from clay to clay loam. Permeability is generally 
slow but is moderately slow to very slow in some places. 
Available water holding capacity is about 8.0 to 12.0 
inches. 

Reaction in the surface layer ranges from neutral to 
moderately alkaline, but the surface layer is noncalcar- 
eous. The subsoil is moderately alkaline and calcareous. 
Slopes are less than 2 percent and, in some places, are less 
than 1 percent. Erosion is not a hazard. 

Because of the clay in these soils, requirements of trac- 
tor power for plowing and other tilling are high and pre- 
paration of the seedbed is difficult. Many of the areas were 
poorly drained, but they have been artificially drained 
and the water table has been lowered. These soils are 
fertile. 

Crops commonly grown under irrigation on these soils 
are apricots, walnuts, pears, prunes, sugar beets, tomatoes, 
beans, many truck crops, alfalfa, and pasture. A number 
of these crops can be grown without irrigation, though 
they do not grow so well. Small grains are grown without 
irrigation. 

Leveling and irrigation Jayout should be planned so as 
to provide even distribution of moisture without ponding 
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at the end of fields. Sprinklers can be used in place of 
other methods. The time of irrigations and the amount of 
water applied depend on the needs of the crops grown. 
Crop rotations that add many fine roots add substantially 
to the organic matter. By decreasing tillage, structure and 
infiltration are improved. Manure and other organic mate- 
rial mixed into the soil are also beneficial. If cuts deeper 
than 18 inches are planned, particularly on Rincon souls, 
soil structure is worsened and soil fertility is lowered. 
All crops except legumes respond favorably to nitrogen 
fertilizer. Additions of phosphorus benefit legumes, and 
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additions of potassium benefit some special truck crops. 
CAPABILITY UNIT [Ye-1 (14) 

Soils in this unit are deep, well drained, medium tex- 
tured, and gently sloping to moderately sloping. These 
soils are in the Pleasanton and Rincon series. The surface 
layer is loam or gravelly loam that permits easy penetra- 
tion by roots. At a depth of 18 to 24 inches, the subsoil is 
clay loam, gravelly clay loam, or heavy clay loam and is 
moderately slow to slow in permeability. It restricts de- 

. velopment of roots. Below a depth of 40 inches, and soils 
are very gravelly in some places, but few roots extend 
below 60 inches. Available water holding capacity is 
about 5.0 to 9.0 inches. 

The surface layer ranges from medium acid to neutral, 
but the subsoil is generally more alkaline. The Rincon 
soils are calcareous in the lower part. Slopes range from 
2 to 9 percent but are mostly between 5 and 9 percent. The 
hazard of erosion is slight to moderate. These soils occur 
on benches along the main valley and extend from Paicines 
northwestward to Santa Clara County. 

These soils are used for irrigated prunes, apricots, wine 
grapes, and pasture. Small grains, hay, and pasture plants 
are grown without irrigation. Because air drainage is 
slightly better than in most areas, fruit trees have an 
advantage in avoiding damage by frost in spring. Row 
crops could be grown on these soils, but the difficulties of 
irrigation and the cost of pumping tend to discourage 
such use. 

The timing of irrigations should be adjusted to the 
needs of the crop. Surface applications should be used 
only with contour furrows. Sprinklers have an advan- 
tage on the steeper more uneven slopes. The water should 
be applied slowly enough to avoid loss in runoff, as well 
as loss of soils through erosion. In leveling these soils, 
euts of more than 12 to 18 inches are undesirable because 
deep cuts expose subsoil material that has slew infiltra- 
tion rates and unfavorable soil structure. 

During the rainy periods, these soils need the protec- 
tion of organic mulches and of crop residues in and on 
the surface layer. Crop rotations that provide fine roots 
and other organic material improve soil structure and 
decrease runoff, particularly if these rotations allow 
reduced tillage. In orchards cover crops are needed in 
winter. Tilling on the contour leaves ridges that slow 
runoff, Orchards and vineyards should be planted on the 
contour. On fields that do not have a good cover of vege- 
tation, diversions and terraces are needed and water from 

them should be carried safely to outlets through grassed 

waterways. 


SOIL SURVEY 


Nitrogen fertilizer benefits all crops commonly grown 
on these soils, but it is uncertain whether response to 
phosphorus and potassium fertilizers will be favorable. 


CAPABILITY UNIT Hle~1 (15) 

Soils in this unit are very deep, well drained, moder- 
ately coarse textured to medium textured, and gently 
sloping to moderately sloping. These soils are in the 
Arguello, Botella, Hanford, Mocho, Reiff, Sorrento, and 
Yolo series. They are the same kinds of soil or are simi- 
lar to the soils that are in capability unit ITe-1 (14), but 
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the rainy season. Orchards and vineyards should be 
planted on the contour. A crop rotation that provides 
fine roots and crop residues improves infiltration and 
the growth of crops. Where runoff from the hills crosses 
fields or where slopes are long, diversions are needed to 
convey water to controlled outlets. 

Applications of nitrogen and phosphorus fertilizers 
generally benefit most crops, except in years when rain- 
fall is below average. 


CAPABILITY UNIT WWe-3 (14) 


Soils in this unit have a claypan and are moderately 
deep, medium textured, and gently sloping to moderately 
sloping. These soils are in the Antioch series. The surface 
layer is loam that is moderately permeable and favorable 
to the growth of roots. The subsoil occurs at a depth of 
12 to 20 inches and consists of dense clay that is very 
slowly permeable and unfavorable to the growth of 
roots. The part of these soils occupied by roots can hold 
about 3.75 to 5.0 inches. of water. These soils are moder- 
ately well drained and well drained, but the zone just 
above the claypan may be saturated for a week or more 
following a rainy period or an irrigation. 

Reaction is about medium acid in the surface soil but 
is moderately alkaline deep in the subsoil. Slopes range 
from 2 to 9 percent, and the hazard of erosion is moder- 
ate unless these soils are protected. Other limitations to 
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use are the restricted root zone and permeability in the 


subsoil. These soils occur on benches and terraces along 


the east side of the main valley. They extend from a point 
about 12 miles south of Hollister to 8 miles north of it. 

These soils are used for irrigated prunes, apricots, 
tomatoes, and a few row crops and pasture. Air drainage 
and availability of water favor fruit trees more than 
soil quality does. Walnuts and a few other crops may be 
grown in parts of fields consisting mainly of other soils. 
Small grains and pasture plants are grown without 
irrigation. 

Irrigation can be by contour furrows, though the lay- 
out and water control may be difficult. Close attention 
to the amount and timing of the irrigation is required 
for preventing drought or temporary waterlogging. 
Sprinklers may have some advantages because the time 
and amount of application can be regulated more closely. 
Spur rows and complicated layouts should be avoided. 
Because the subsoil is unfavorable for the growth of 
plants, soil leveling and smoothing are practical in only 
a few areas. Plants grow poorly where the subsoil is 
exposed or where the surface soil is thinned. 

During rainy periods a close-growing crop, organic 
residues, and stubble are needed for protection against 
erosion. In orchards a cover crop is needed. Areas in 
field and row crops benefit from a crop rotation that 
improves soil structure, reduces tillage, and adds organic 
matter. Tillage should be on the contour so that the 
small ridges created will slow runoff and increase infil- 
tration. In some locations diversions and terraces are 
needed where there is not enough vegetation for protec- 
tion. Terraces should be designed so as to prevent chan- 
nel erosion, silting, or breakovers. 


CAPABILITY UNIT ITe-3 (15) 

This unit consists of deep, well-drained, gently slop- 
ing to moderately sloping soils that have a medium- 
textured surface layer and a subsoil with moderately 
slow to slow permeability. These soils are in the Pleasan- 
ton and Rincon series. They are the same kinds of soils 
as are in unit IIIe-1 (14) or are similar to them. Manage- 
ment requirements differ, however, because the soils in 
unit IITe-8 (15) occur in the foothills where irrigation 
water is not available. 

The soils in this unit have a loam or gravelly loam 
surface layer that is favorable to the growth of roots. 
At a depth of about 20 inches, the soil material is less 
permeable for it consists of clay loam, heavy clay loam, 
or gravelly clay loam. Some soils are very gravelly helow 
a depth of about 40 inches. Few roots extend below 60 
inches. The soils in this unit hold about 7.0 to 10.0 inches 
of available water. 

The surface layer ranges from medium acid to about 
neutral in reaction, but the subsoil is more alkaline. Some 
soils are calcareous in the lower part. Slopes range from 
2 to 9 percent, and the hazard of erosion is moderate to 
high unless these soils are protected. The soils in this 
unit occur on benches on the sides of parts of the main 
valley in the northern half of the county. 

These soils are used for dryland small grains, a few 
row crops, sudangrass, wine grapes, apricots, and prunes. 
Some areas next to more extensive areas of rangeland are 
used for pasture. Except for grain and pasture plants, 


crops do not grow as well on these soils as they do on 
similar soils in unit [IIe-1 (14) when they are irrigated. 

Close-growing plants, crop residues, stubble, and other 
organic matter on or near the surface reduce the hazard 
of erosion. Crop rotations should be those that protect 
the surface during the rainy periods. In these rotations 
grass is used, tillage is reduced, and crop residues are 
not removed. Tillage should be on or near the contour 
so that runoff is slowed and infiltration is increased. In 
a few places diversions and terraces may be needed. For 
these, outlets should be protected, the waterways grassed, 
and channels protected so that they convey the water 
without eroding. A winter cover crop is needed in 
orchards and vineyards. In spring growth of the cover 
crop should be checked so that a reasonable amount of 
moisture remains for the trees or vines. 

Crops generally respond favorably to nitrogen and 
ehosphne is fertilizers, 1f the supply of moisture is good. 


CAPABILITY UNIT Ile (14) 


Soils in this unit are very deep, well drained and some- 
what excessively drained, moderately coarse textured, and 
gently sloping to moderately sloping. These soils are in 
the Metz and Hanford series. They have a surface layer 
of coarse sandy loam or gravelly sandy loam. Texture is 
the same in the lower horizons, or there are thick layers of 
loamy sand to sand. Generally these soils are stratified. 
The lower horizons have moderately rapid to rapid per- 
meability; roots readily penetrate to a depth of 60 inches 
or more. Available water holding capacity is about 4.0 
to 8.0 inches. 

Reaction in these soils ranges from slightly acid to 
moderately alkaline and generally is a little more alkaline 
in the lower part than at the surface. Slopes range from 
2 to 9 percent, and in unprotected areas the hazard of 
erosion 1s generally moderate but is slight in some places. 
These soils occur along the small narrow valleys in the 
northern half of the county. In small areas there are in- 
frequent flooding, bank cutting, and channel changes. 
Rainfall is about average. 

These soils are used for irrigated grapes, walnuts, and 
alfalfa. Some areas are used for dryland grain and pas- 
ture. In many areas adjacent to hilly soils used for range, 
these soils are used for range and pasture. 

Irrigation water needs to be applied frequently on these 
soils because the capacity for storing moisture is below 
average. Surface methods of irrigation can be used. Con- 
tour furrows and short runs are needed for avoiding ex- 
cessive loss of water through deep percolation and to pro- 
vide uniform distribution of moisture without soil ero- 
sion. Sprinklers have some advantages, for the rate and 
amount of water can be closely controlled if they are 
used. Some smoothing and leveling of land may help irri- 
gation, particularly if surface methods are used. Before 
any deep cuts are made, however, the area should be in- 
vestigated. Advantages of leveling may be offset if it 
exposes excessively sandy gravelly layers. 

These soils have low fertility, and they benefit from 
crop rotations that provide large amounts of crop resi- 
dues and roots. Crop residues and stubble left on and near 
the surface during the rainy periods help control erosion, 
but vigorous close-growing plants are more effective. A 
cover crop is needed in orchards and vineyards. 
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Additions of fertilizer are required for good crop 
growth. All crops except alfalfa respond to nitrogen and 
phosphorus fertilizers. Additions of potassium may not 
be economically feasible. In dryland areas the benefits 
from fertilizers are uncertain. 


CAPABILITY UNIT Hiie-5 (15) 

This unit consists of moderately deep to very deep, 
well-drained, moderately fine textured to fine textured 
soils that are gently sloping to strongly sloping. These 
soils are in the Climara, Conejo, Cropley, Diablo, Gazos, 
Linne, Mocho, Nacimiento, Rincon, Salinas, San Benito, 
and Sorrento series. All of the soils are more than 36 
inches deep to soft or hard rock, and some are more than 
60 inches. Roots penetrate all of the soil, but in some 
areas penetration is restricted by the fine texture. 

The surface layer ranges from clay loam to clay, and 
generally the surface layer and lower horizons are simi- 
lar in texture. Permeability is moderately slow to slow. 
Many of the soils less than 60 inches deep have slopes of 
9 to 15 percent. Available water holding capacity is about 
5.0 to 12.0 inches. 

The surface layer generally ranges from slightly acid 
to moderately alkaline. It is calcareous in some places. 
Most of the lower layers of these soils are moderately 
alkaline and calcareous. The content of organic matter 
ranges from about 1.5 to 2.5 percent. Some of the soils in 
the unit are the same as those in unit IIe-5 (14), which 
have irrigation water available. Others are more varied 
and are not so favorable for farming because they are 
more sloping and the hazard of erosion is slight to high. 
Tillage, particularly in the clay soils, is somewhat diffi- 
cult. 

These soils are used for dryland small grain, sudan- 
grass, beans, and a few other field crops. Other dryland 
crops can be grown, but unless irrigated, they do not 
grow well, These soils are used for grazing in many areas 
where they are next to extensive areas used for grazing. 
One soil, Rincon silty clay loam, 9 to 15 percent slopes, 
eroded, is irrigated in a few small areas. 

The soils in this unit need the protection of close- 
growing plants during rainy periods. Crop residues, stub- 
ble, and other organic mulches also help control erosion. 
A crop rotation that provides a large amount of grass 
roots is beneficial. Soils not covered with close-growing 
plants need the protection of crop residues during rainy 
periods. If these soils are tilled on or near the contour 
before rainy periods, the small ridges created will slow 
runoff, Some farmers plow deeply on the contour so as to 
open up the subsoil and allow faster infiltration and per- 
colation. If these soils are used for orchards and vine- 
yards, winter cover crops or organic mulches should be 
used for protection. 

When rainfall is normal or above normal, crops respond 
favorably to additions of nitrogen fertilizer. 


CAPABILITY UNIT Wlw-5 (44) 

Soils in this unit occur in basins and are poorly 
drained, fine textured to moderately fine textured, and 
nearly level. These soils are in the Clear Lake and the 
Willows series. The surface layer is generally clay, though 
a soil with a sandy overwash occurs in a small acreage. 
The lower layers are clay or silty clay in most places, but 
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some strata have a coarser texture. The subsoil is slowly 
to very slowly permeable. Originally, these soils were 
poorly drained and very poorly drained, but in most areas 
the water table has been lowered by pumping or by other 
means. In most places the seasonal water table is within 
36 to 60 inches of the surface. 

Because of wetness and the finer textured subsoil, few 
roots penetrate below a depth of 36 inches. Available 
water holding capacity ranges from about 6.0 to 10.0 
inches. The surface layer is generally alkaline; it is not 
calcareous. Lower layers are calcareous and moderately 
alkaline, and in places spots of alkaii slow plant growth 
and damage soil structure. Slight to moderate quantities 
of salt are generally present. The stronger concentrations 
are in a spotted pattern. After a period of irrigation, the 
surface layer may be relatively free of salt. Slopes are 
less than 1 percent, and erosion is not a hazard. Local 
areas have been flooded, but flooding generally occurs 
during periods when crops are not grown on these soils. 
Other management problems are related to texture, drain- 
age, and salt. The soils of this unit occur in the Bolsa 
area, north and west of Hollister. 

These soils are used for irrigated sugar beets, alfalfa, 
and pasture. Tomatoes, other truck crops, and field crops 
are grown in small areas. Small grains are dryfarmed, 
and some areas are used for dryland pasture. 

Drainage ditches are needed to hold the water table 
down and to remove tail water. In some places protec- 
tion from flooding is also needed. Tile drains generally 
are not economical; close spacing of tile is necessary be- 
cause of fine texture and slow permeability. Salts need to 
be washed out of the upper layers of these soils, but wet- 
ness is increased if too much water is applied. Soil level- 
ing is needed so that water can be applied uniformly to 
promote even crop growth and to avoid the enlargement 
of salt spots. Irrigation by borders and furrows is gener- 
ally favored because most areas have a smooth surface. 
Sprinklers also can be used. Infiltration rates and tilth 
are improved if crop rotations are used and the crops 
grown provide large amounts of crop residues and. grass 
roots. Crop rotations also help to reduce pests. Additions 
of manure or other organic material are also beneficial. 

All crops except alfalfa respond to nitrogen fertilizer. 
Alfalfa responds to phosphorus. Potassium is generally 
in adequate supply. 


CAPABILITY UNIT Wiw-5 (15) 

Soils in this unit are deep, poorly drained or somewhat 
poorly drained, fine textured or moderately fine textured, 
and nearly level. These soils are in the Clear Lake, E:den- 
vale, and Willows series. They occur in areas where irri- 
gation water is not available, but some of them also occur 
in units is-5 (14) and TIw-5 (14), where irrigation 
water is available. In most places permeability is slow in 
the surface layer and subsoil, but in some places it is very 
slow in the subsoil. Roots, however, penetrate to a depth 
of 60 inches or more except in a few areas that have a 
seasonally high water table. Edenvale clay, 0 to 2 percent 
slopes, is generally somewhat poorly drained, and the 
other soils are poorly drained, but in most places the 
water table has been lowered. Available water holding 
capacity is about 7.0 to 10.0 inches. 
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The surface layer is neutral to moderately alkaline. It 
is calcareous in places. Lower layers are strongly alkaline 
and contain salt and alkali. Slopes are less than 2 percent. 
Erosion is not a hazard, but there is a slight hazard of 
flooding in some areas. Use of these soils is imited mainly 
by lack of moisture in summer, difficulty in preparing a 
seecdbed, slow permeability, and the presence of salt. 
These soils occur in basins in the northern part of the 
county. 

These soils are used for small grain, sudangrass, and 
pasture. Beans, apricots, and other crops could also be 
grown without irrigation, but crop growth is not good, 
and these soils are not farmed extensively. Requirements 
for tractor power are high when these soils are dry, and 
working them when wet makes them cloddy and their 
seedbed poor. A. crop rotation that produces many fine 
roots aids soil structure. Crop residues returned to the 
soil, and any organic matter added, help to maintain soil 
structure and fertility. 

In years of average or above average rainfall, all crops 
respond well to nitrogen fertilizer. 


CAPABILITY UNIT ITs-3 (14) 


Antioch loam, 0 to 2 percent slopes, is the only soil 
in this capability unit. This soil is moderately deep and 
medium textured. Its loam surface layer favors the growth 
of roots, but the very slowly permeable clay subsoil re- 
stricts the growth of rvots. Depth to the claypan ranges 
from 12 to 22 inches. About 3.75 to 5.0 inches of water is 
held in the surface layer and the part of the subsoil oc- 
cupied by roots. The soil above the claypan may be satu- 
rated with water for a week or more following a rainy 
period or an irrigation. 

Reaction in this soil is about medium acid in the sur- 
face layer but is moderately alkaline deep in the subsoil. 
Slopes are generally less than 2 percent, and the hazard 
of erosion is slight. Use of this soil is limited mainly by 
the very slowly permeable root zone that restricts the 
growth of roots and the movement of water. Where irri- 
gation water is of poor quality, salt and toxic elements 
tend to accumulate in the lower subsoil. This soil extends 
along the east side of the main valley from Tres Pinos 
northward to the county line. 

This soil is used qhibatly for irrigated apricots, prunes, 
pasture, and alfalfa. Irrigated truck and row crops could 
also be grown. Small grain and pasture are produced 
without irigation. Fruit trees are grown more because 
of the availability of irrigation water and better air 
drainage than because of soil qualities. Irrigation water, 
however, is not available in all areas of this soil. 

This soil has unstable structure, and it tends to puddle 
and to turn into powder when it is cultivated. Crop 
residues, organic matter from any source, grass roots, 
and infrequent tillage are needed to improve soil struc- 
ture and infiltration. Although this soil is nearly level, 
mulches, residues, or close-growing plants are needed for 
protection against erosion. 

In areas not used for orchard, crop rotations are 
needed for improving soil structure and for avoiding 
the pests and diseases that are common in a single-crop 
system. Runoff water from benches can be safely lowered 
by using overpour structures or diversions. Borders and 
furrows can be used for irrigation. Sprinklers may be 
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better, however, because they provide better control of 
water and lessen the danger of temporary waterlogging 
in this soil with limited storage capacity. Soil leveling 
that exposes the subsoil or thins the surface layer should 
be avoided. 

Most crops respond favorably to additions of nitrogen 
and phosphorus fertilizers. 


CAPABILITY UNIT IlIs-4 (14) 


Soils in this unit are very deep, somewhat excessively 
drained to well drained, coarse textured to moderately 
coarse textured, and generally nearly level to moderately 
s'oping. These soils are in the Arnold, Corralitos, and 
Metz series. The sloping soils are loamy sands, and the 
nearly level soils are gravelly. In most places these soils 
are somewhat stratified. Permeability is rapid, and roots 
readily penetrate to a depth of 60 inches or more. Avail- 
able water holding capacity is about 4.0 to 5.0 inches. 

Reaction range from strongly acid to moderately alka- 
line. The soils in this unit are similar to those in unit 
IIs—4 (14) but hold less moisture and in some places are 
more sloping. Slopes generally range from 0 to 9 per- 
cent, and the hazard of erosion is slight to moderate. A 
small acreage of Arnold loamy sand, 9 to 15 percent 
slopes, is more s!oping than the other soils in this unit, 
is more limited in use, and needs more intensive manage- 
ment. The soils in this unit occur in the northern half 
of the county on first bottoms along the main streams in 
small valleys in the Aromas area. 

These soils are used for irrigated walnuts, apricots, 
and alfalfa. Irrigated truck and row crops are grown on 
the nearly Jevel soils. Grapes, a few apricots, small grain, 
and pasture are grown without irrigation. In some areas 
irrigation water is not available. 

Frequent applications of irrigation water are needed 
on these soils. Sarivce methods of irrigation can be used 
if the runs are short so as to avoid loss of water through 
deep percolation. Contour furrows laid out carefully can 
be used in sloping areas. Sprinklers, particularly on tlie 
more sloping soils, have advantages in reducing percola- 
tion losses because the irrigations are easily controlled. 
Cuts made in soil leveling and smoothing do not expose 
soil that varies greatly from the original surface layer, 
though stringers of very gravelly material are exposed 
in some areas. 

Because fertility is low, these soils benefit from crop 
rotations that provide large amounts of residues and 
roots. Organic material from any source is also bene- 
ficial. The sloping areas need close-growing vegetation, 
stubble. and other residues during the rainy periods. In 
orchards and vineyards a cover crop is needed, but under 
dryland farming growth of this crop needs to be checked 
in the spring before too much moisture has been used. 

For good crop growth under irrigation, careful use of’ 
fertilizers is required. All crops except alfalfa respond to 
nitrogen, all crops including alfalfa respond to phos- 
phorus. Potassium fertilizer may be helpful, particularly 
on truck crops. 

CAPABILITY UNIT Hls~4 (15) 

Soils in this unit are very deep, well-drained and 
somewhat excessively drained, moderately coarse textured, 
and nearly level. These soils are in the Hanford and 
Metz series. Sandy material that is stratified and rapidly 
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permeable is at a variable depth. Roots penetrate to a 
depth of 60 inches. Available water holding capacity is 
5.0 to 8.0 inches. 

The Hanford soil is slightly acid and the Metz soil is 
moderately alkaline and generally calcareous throughout. 
These soils are similar to the soils in unit [TIc-1 (15). 
Slopes are 0 to 2 percent, and the hazard of erosion is 
none to slight. 

These soils are used for dryland small grain. 

Because fertility and content of organic matter are 
low, these soils benefit from crop rotations that provide 
large amounts of residues and roots. Lack of moisture 
limits the production of crops on these soils, especially 
in years of unfavorable rainfall. It also limits crop 
response to additions of fertilizer. 


CAPABILITY UNIT Ilc-1 (15) 

Soils of this unit are very deep, well drained, moder- 
ately coarse textured to moderately fine textured, and 
commonly nearly level. These soils are in the Botella, 
Hanford, Mocho, Reiff, Salinas, Sorrento, and Yolo ser- 
ies. Some of the soils in this unit also occur in unit I-1 
(14), where irrigation water is available, but some occur 
only in unit II[c-1 (15), where irrigation water is not 
available. In most places permeability ranges from mod- 
erately rapid to moderately slow in the subsoil. Roots 
penetrate to a depth of 60 inches or more. The texture of 
the surface layer and subsoil generally ranges from sandy 
loam to clay loam. Available water holding capacity is 
about 7.5 to 12.0 inches. 

The surface layer ranges from medium acid to moder- 
ately alkaline. In places the surface layer is calcareous. 
Lower horizons tend to be more alkaline than the surface 
layer and in many places are calcareous. Nearly all slopes 
are less than 2 percent, and the hazard of erosion is none 
to slight. These soils are limited mainly by lack of mois- 
ture in summer and the narrow selection of suitable crops. 
These soils occur in small valleys throughout the county. 

The soils in this unit are used for dryland small grain, 
sudangrass, pasture, and small areas of beans and dryland 
apricots. Additional crops can be grown, but they do not 
grow well and extension of farming is not advisable. 

Maintaining soil structure and fertility is important. 
Crop rotations that provide large amounts of grass roots 
and other crop residues are needed. Infiltration is in- 
creased during the rainy periods by leaving stubble or 
other organic material on or near the surface. A close- 
growing crop is useful in protecting the surface. Tillage 
pans tend to form in some soils of this unit, but they can 
be partly erased by subsoiling. Compaction is decreased 
by avoiding working these soils when they are wet. In 
some places diversions and other control structures may 
be needed for protection against runoff from adjacent 
hills. Along some small streams it may be necessary to 
protect the banks and stabilize the channels. 

Tf rainfall is average or above, crops respond well to 
nitrogen fertilizer. 


CAPABILITY UNIT IVe-i (15) 

Soils of this unit are deep, well drained, moderately 
coarse textured to medium textured, and strongly sloping. 
These soils are in the Arguello, Rincon, Shedd, Sheridan, 
Soper and Vallecitos series. A few small areas have as 
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little as 20 inches of soil above the bedrock; other areas 
have 48 inches; and some are 60 inches deep over clay. 
Many of the deep soils have moderately slow to slow per- 
meability in the subsoil. The penetration of roots is re- 
stricted to a depth ranging from 20 to 60 inches by a 
combination of bedrock, subsoil permeability, and Jack 
of deep moisture. 

The texture of the surface layer ranges from sandy 
loam to loam, and some soils are shaly or gravelly. The 
subsoil of some soils is finer textured than the surface 
layer and ranges from sandy loam to heavy clay loam. 
Available water holding capacity ranges from 3.0 to 10.0 
inches, 

The surface layer is commonly medium acid, but it is 
pay acid in some places. It is slightly more acid than 
the subsoil. One soil is strongly acid, and another has 
lime throughout the profile. Slopes range from 9 to 15 
percent, and erosion is a moderate to severe hazard in 
unprotected cultivated areas. Lack of moisture in summer 
is also a hazard. The soils in this unit occur throughout 
the county on foothills and ridgetops. They are in- 
extensive. 

Most of the acreage of these soils is used for dryland 
pasture along with more extensive areas of range. Small 
areas are used for small grain and sudangrass. 

Pasture plants or other close-growing vegetation is 
needed in most years so that the content of organic mat- 
ter is maintained, infiltration is increased, and erosion is 
controlled. If needed the soils can be tilled 1 year out of 
4 to 8, but stubble or a mulch is needed in the tilled areas. 
Also, tillage should be on the contour. In a few places 
nein may be needed to divert runoff from adjacent 
hills, 

In years when rainfall is average or above, crops re- 
spond to nitrogen, phosphorus, and sulfur fertilizers. 


CAPABILITY UNIT IVe-3 (15) 


Soils in this unit have a claypan and are well drained 

to moderately well drained, moderately coarse textured 
to moderately fine textured, and gently sloping to 
strongly sloping. These soils are in the Antioch, Cometa, 
and Cotati series. Some of them are in unit IIIe-3 (14), 
where irrigation water is available. 
_ The surface layer of the soils in unit [Ve-3 (15) is 
loam, sandy loam, or clay loam and is favorable for the 
growth of roots. Very slowly permeable clay occurs at a 
depth of 10 to 24 inches and severely restricts the devel- 
opment of roots. Available water holding capacity is 
about 3.0 to 6.0 inches in the root zone. The soil directly 
above the claypan may be saturated for a week or more 
following a rainy period. 

The surface layer ranges from medium acid to strongly 
acid. Many of the soils are moderately alkaline deep in 
the subsoil. Fertility is low to moderate. Slopes range 
from 2 to 15 percent, and the hazard of erosion is mod- 
erate to severe in unprotected cultivated areas. Use of 
these soils is also limited by lack of rainfall in summer 
and low water-holding capacity. These soils occur in the 
northern third of the county. 

These soils are used for dryland 
pasture. 

In most years close-growing plants and crop residues 
are needed. Tillage can be performed only once in 4 to 
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8 years without risk of severe loss of soil. If tillage is 
performed, it should be on the contour. Plant residues 
should be left on the surface during the rainy periods. 

These soils, except in dry years, generally respond to 
nitrogen, phosphorus, and sulfur fertilizers. 


CAPABILITY UNIT IVe-5 (15) 


Soils in this unit are moderately deep to deep, well 
drained to somewhat excessively drained, moderately fine 
textured to fine textured, and moderately steep. The 
soils are in the Diablo, Gazos, Linne, Los Gatos, Naci- 
miento, and San Benito series. Texture ranges from clay 
loam to clay and in each kind of soil is almost uniform 
from the surface downward. These soils have moderately 
slow to slow permeability, but roots penetrate them 
easily. Available water holding capacity ranges from 4.0 
to 10.0 inches for the whole profile. 

The surface layer ranges from medium acid to moder- 
ately alkaline but is mildly alkaline to moderately alka- 
line in many of the soils. Some of the soils have a calcare- 
ous surface layer. Lower horizons have a range in reaction 
similar to that of the surface layer. Many of the soils in 
this unit are moderately alkaline and calcareous in some or 
all parts of the subsoil. Slopes are between 15 and 30 
percent, and the hazard of erosion is severe where the 
soils are tilled and not protected. Fertility is moderate, 
but cultivating the clayey soils on moderately steep slopes 
is difficult. These soils are scattered throughout most of 
a county, where they occur on foothills and broad 
ridges. 

Many of the soils are used for dryland pasture, along 
with adjacent extensive areas of rangeland. Small grain 
and sudangrass are grown in some areas. Other ae 
are grown in small areas that are parts of larger fields 
consisting of Jess sloping soils. 

These soils need the protection of close-growing vege- 
tation and plant residues most of the time. If crop resi- 
dues are used and soil structure is maintained, tilled 
crops can be grown about 1 year out of 4 to 8. Also, 
these soils can be kept in continuous cover such as pas- 
ture. Tillage should be on the contour, and part of the 
plant remains should be left on the surface for protec- 
tion against erosion. 

Plants respond favorably to nitrogen fertilizer in years 
of average or above average rainfall. The response to 
phosphorus and sulfur fertilizers depends on local vari- 
ations of the soil and the amount of rainfall. 


CAPABILITY UNIT IVw-6 (14) 

Soils in this unit occur in basins and are poorly 
drained, fine textured, and nearly level. They are in the 
Willows series. Although these soils are deep, roots of 
most crops generally do not extend below a depth of 24 
to 86 inches. The surface layer is clay in most places, 
though it is clay loam in sizable areas that have an 
uneven, scoured surface. Lower horizons are clay loam 
to clay in which the amount of clay increases with 
increasing depth. Permeability ranges from moderately 
slow to slow. During most winters a water table com- 
monly occurs about 30 inches below the surface. Avail- 
able water holding capacity is about 7.0 to 9.0 inches for 
the entire root zone. 

The surface layer is mildly alkaline to strongly alka- 
line. The surface layer is calcareous in some places, but 
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the lower horizons are calcareous in almost all places. 
In addition, these soils are moderately saline to strongly 
saline, though concentration of salt is somewhat spotty. 
The hazard of erosion is none to slight, and there is a 
small risk of flooding and scouring. These soils occur in 
the Bolsa area. 

Most of the acreage of these soils is used for pasture 
and range, but a few areas are used for alfalfa hay and 
row crops, primarily sugar beets. Some of the cropped 
areas are parts of larger fields consisting of better soils. 
These soils are suita Ble for irrigated pasture, alfalfa, 
ae a few salt-tolerant crops, such as sugar beets or 

arley. 

Where soils are to be used for pasture or for irrigated 
crops, drainage and the reduction of salt and alkali are 
needed. Reclamation may not be practical, however, 
because permeability is slow, drainage outlets are not 
readily available, and irrigation water is not abundant. 
For substantial improvements, these soils should be 
drained by a well laid out system and then leached of 
salt. Unless these soils are drained, the applications of 
irrigation water must be small so that the water table 
does not rise and cause accumulation of salt at or near 
the surface. Leaching of salt from the surface layer is 
essential. Drains that are at least shallow are needed 
for removal of tail water. In some areas dikes or enlarged 
channels are needed to prevent flooding and scouring. 
Where there are no flood control structures, a strong 
turf helps to control the loss of soil. 

Benefits from fertilizer are low unless salt has been 
removed and other improvements made. Organic mate- 
rial spread on or mixed into the soil aids reclamation 
and helps to improve tilth and permeability. On improved 
soils, most field crops respond to nitrogen and alfalfa 
responds to phosphorus. 


CAPABILITY UNIT IVe-1 (15) 

Soils in this unit are moderately deep to very deep, well 
drained, medium textured to moderately fine textured, 
and nearly level to moderately sloping. These soils are in 
the Docas series. They have a silt loam or clay loam sur- 
face layer and a subsoil of about the same texture as the 
surface Jayer. They contain fairly large amounts of silt. 
Depth of these soils is more than 60 inches. Roots readily 
penetrate all of the soil, though lack of moisture deep in 
the profile makes the total soil depth unimportant. Per- 
meability is moderate. Available water holding capacity is 
about 10.0 to 12.0 inches. . 

These soils are moderately alkaline and calcareous 
throughout. They are not saline. Slopes range from 0 to 
9 percent, and the hazard of erosion is generally none to 
slight, though infrequently an intense storm may damage 
tilled soils that are bare. Average rainfall is only about 
10 to 14 inches, and irrigation water is not available. 
These soils occur near the southeastern edge of the county. 

These soils are used for dryland small grains and pas- 
ture. Lack of precipitation limits the choice of crops. A 
common practice is to alternate a year of fallow with a 
year of small grain. Soils used for grain should be tilled 
on the contour. Part of the stubble should be left on this 
soil so as to protect it against erosion. The use of fertilizer 
is not practical, because sufficient moisture is lacking. 
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CAPABILITY UNIT Vie-1 (15) 


Soils in this unit are shallow to moderately deep, well 
drained to somewhat excessively drained, moderately 
coarse textured to moderately fine textured, and_moder- 
ately steep to steep. The soils are in the Auberry, Gaviota, 
Kettleman, Pinto, Santa Lucia, Shedd, Soper, and Val- 
lecitos series. Terrace escarpments, a land type, is also in 
this unit. These soils have a sandy loam to clay loam sur- 
face layer. They are shaly or gravelly in places. The sub- 
soil is similar to the surface layer or is clay loam. A large 
proportion of the soils are 20 to 30 inches deep over bed- 
rock or a hardpan. A few are less than 20 inches deep, and 
others are deeper than 86 inches. The subsoil generally is 
moderate to slow in permeability. Available water hold- 
ing capacity is 2.0 to 10.0 inches. 

Nearly all of the soils in this unit are medium acid to 
moderately alkaline throughout, although two soils are 
calcareous throughout. Most soils receive an average an- 
nual precipitation of 12 inches. The more shallow and 
erodible soils are on slopes of 15 to 80 percent, but slopes 
are as much as 80 to 50 percent in some places and as little 
as 2 to 15 percent in other places. The hazard of erosion is 
severe. Many of the soils in this unit occur in the northern 
part of the county, but some are scattered in hilly areas in 
other parts. 

These soils are used mostly for dryland pasture. Close- 
growing crops and plant residue are needed for protec- 
tion against erosion. Tillage needed for seeding and brush 
control can be carried out in many small areas, though 
operation of farm equipment is difficult. Pasture plants 
respond favorably to nitrogen, phosphorus, and sulfur 
fertilizers. 

CAPABILITY UNIT Vie-3 (15) 

Soils in this unit have a very slowly permeable claypan 
and are moderately well drained to well drained, mod- 
erately coarse textured or medium textured, and strongly 
sloping to moderately steep. These soils are in the Cotati 
and Pinnacles series. Their surface layer is coarse sandy 
loam or loam that is easily penetrated by water. The sub- 
soil is at a depth of 16 to 48 inches and consists of clay 
or sandy clay. The growth of roots is severely restricted 
by the clay in the subsoil. Total available water holding 
capacity is 2.5 to 6.0 inches of water. 

Reaction generally ranges from medium acid to strong- 
ly acid in both the surface layer and the subsoil. Fertility 


These soils are used for pasture. They need protection 
of continuous vegetation and are not suited to tilled crops. 
If plant residues are left near the surface, the tillage 
needed for seeding and for brush control can be carried 
out. Plants respond to nitrogen, phosphorus, and sulfur 
fertilizers, but it is uncertain whether fertilization is eco- 
nomically feasible. 


CAPABILITY UNIT Vie-4 (15) 
Soils in this unit are moderately deep to deep, well 
drained to somewhat excessively drained, coarse textured 
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to moderately coarse textured, and moderately steep. 
These soils are in the Arnold and Sheridan series. They 
havea, coarse sandy loam or loamy sand surface layer, and 
there is little difference in texture between the surface 
layer and subsoil. Roots easily penetrate these soils, but 
their growth is severely limited by the decomposed gran- 
ite or soft sandstone, which is at a depth ranging from 
30 to 48 inches. Permeability is moderately rapid to rapid. 
Available water holding capacity is about 3.0 to 7.0 inches. 

These soils are generally about medium acid, but they 
range from slightly acid to strongly acid. Slopes range 
from 15 to 30 percent, and the hazard of erosion is mod- 
erate to severe. These soils occur along the northwestern 
boundary of the county. 

Pasture is the main use of these soils. Small areas were 
cultivated, but tillage is limited by the steep slopes. Trees 
and brush grow in small areas and limit grazing. If care 
is used, enough tillage can be carried out for seeding for- 
age plants or controlling brush, but these soils need the 
protection of continuous vegetation and a moderate 
amount of plant residues. 

Favorable response to nitrogen fertilizer is obtained in 
years when rainfall is above average. Response to ferti- 
lizers, however, is not so favorable as for soils in unit 
Vie-1 (15) and is not nearly so favorable as for the soils 
in unit Vie-5 (15). 


CAPABILITY UNIT Vie~5 (15) 


Soils in this unit are moderately deep to deep, well 
drained, fine textured to moderately fine textured, and 
moderately steep to steep. These soils are in the Climara, 
Diablo, Gazos, Linne, Los Gatos, Nacimiento, and San 
Benito series. Texture is commonly clay loam, but it is 
clay in some areas. Bedrock is at a depth of 24 to 48 
inches, and it limits the penetration of roots. Available 
water holding capacity is about 8.0 to 8.0 inches. 

The surface layer ranges from medium acid to mod- 
erately alkaline but is neutral or alkaline in more than 
half of the acreage. Many of the soils are alkaline and 
calcareous in the lower part of the profile. Fertility is 
fairly high. Average annual rainfall is more than 10 
inches. Most soils have slopes ranging from 30 to 50 per- 
cent, but a few have slopes of 15 to 50 percent. The hazard 
of erosion is moderate to high. The soils in this unit are 
extensive in this county and are scattered throughout the 
hilly areas. 

These soils are used for pasture. They require the pro- 
tection of close-growing plants. The best protection is 
provided by pasture grasses, forbs, and fairly large 
amounts of residues, If cultivation is practiced for forage 
improvement, large amounts of plant residues should be 
left on and near the surface. Tillage should be performed 
on the contour and in a way that disturbs these soils very 
little. Crop response to nitrogen, phosphorus, and sulfur 
fertilizers is favorable. 


CAPABILITY UNIT VIs-5 (15) 

Soils in this unit are moderately deep, well drained, 
stony and rocky, fine textured to medium textured, and 
moderately steep to steep. These soils are in the Cibo, Los 
Gatos, Sween, and Vallecitos series. They have a clay, 
clay loam, or loam surface layer and a similar or fine- 
textured subsoil. Bedrock is at a depth of 50 inches, and 
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it limits the penetration of roots. Available water holding 
“pacity is about 3.0 to 6.0 inches. 

Reaction ranges from medium acid to neutral in the 
surface layer and from neutral to mildly alkaline in the 
lower part. Except for the material in a few rock joints, 
these soils are not calcareous. Fertility is moderate. Aver- 
age annual rainfall is about 14 to 20 inches. Slopes range 
from 9 to 50 percent, and the hazard of erosion is mod- 
erate to severe. These soils occur mainly in the northeast- 
ern part of the county, but small areas are in the north- 
western and central parts. 

These soils are not suited to cultivated crops, and they 
are used for pasture. They need the protection of close- 
growing plants. Pasture grasses, forbs, and a fairly large 
amount of plant residue provide the best protection. Rocks 
are not numerous enough to prevent limited tillage in 
most places. If cultivation is a part of forage improve- 
ment, large amounts of plant residues should be left on 
and near the surface. Such tillage should be on the con- 
tour and should be done in a manner in which the soils 
are disturbed or compacted very little. Favorable response 
to nitrogen, phosphorus, and sulfur fertilizers can be 
anticipated. 

CAPABILITY UNIT VIle-1 (15) 

Soils in this unit are shallow to moderately deep, well 
drained to somewhat excessively drained, moderately fine 
textured to moderately coarse textured, and steep to very 
steep. These soils are in the Auberry, Gaviota, Henneke, 
Kettleman, Lodo, Los Banos, Pinnacles, Santa Lucia, 
Shedd, Soper, and Vallecitos series. Gullied land, a Jand 
type, is also in this unit. The surface layer of these soils 
is loam in most places, but there are small areas that have 
a sandy loam or fine sandy loam surface layer and a clay 
loam or sandy clay subsoil. Some soils are eroded, and the 
subsoil material is exposed. These soils are generally 15 
to 40 inches deep, but in places they are as shallow as 10 
inches or as deep as 60 inches. Available water holding 
capacity is 1.0 to 8.0 inches for the whole soil profile. 

These soils are medium acid to moderately alkaline in 
both the surface layer and subsoil, but the range in reac- 
tion is not so wide in any one kind of soil. Average an- 
nual rainfall is generally more than 10 inches but may be 
as low as 6 inches. Slopes generally range from 30 to 50 
percent, but some are as much as 75 percent or as little as 
5 percent. The erosion hazard is severe. The soils in this 
unit are extensive and occur throughout the county. 

These soils are unsuitable for cultivation. They are 
used as range. In some areas the amount of usable forage 
is limited by brush. It is essential that these soils are pro- 
tected at all times by a good cover of plants and plant 
residues. Seeding and fertilizing are so difficult that their 
expense cannot be justified. 


CAPABILITY UNIT Vile-4 (15) 

Soils in this unit are shallow to deep, well drained to 
excessively drained, coarse textured to moderately coarse 
textured, and steep to very steep. These soils are in the 
Arnold, Cieneba, Laniger, and Sheridan series. Most of 
the soils have a coarse sandy loam or gravelly sandy loam 
surface layer. The subsoil has the same texture as the 
surface layer. Extensive areas are 18 to 30 inches deep 
over granite. Some soils on sediments are deepar, but few 
roots can penetrate the dense subsoil. Arnold loamy sand, 
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30 to 50 percent slopes, severely eroded, is loamy sand 
throughout and is 30 inches or more deep, but it is not 
extensive. Most of the soils have rapid to moderately 
rapid permeability. Total available water holding capa- 
city is about 1.5 to 5.0 inches. 

Reaction is medium to strongly acid. Average annual 
precipitation is 14 to 25 inches. Slopes range from 30 to 
75 percent, and the hazard of erosion is severe. The soils 
of this unit occur along the western boundary of the 
county. They are moderately extensive. 

Range is the main use, but brush covers extensive areas 
and reduces the forage available. The protection of vege- 
tation and plant residues is needed at all times. Seeding 
and fertilization are so difficult, and they improve the 
range so little, that they are not practiced except after 
fires, and then for the purpose of protecting soils down- 
slope. 

CAPABILITY UNIT Vile-5 (15) 

Soils in this unit are shallow to moderately deep, well 
drained, fine textured to moderately fine textured, and 
steep to very steep. These soils are in the Diablo, Gazos, 
Linne, Nacimiento, and San Benito series. Landslides, a 
land type, is also in this unit. These soils have a clay loam 
or clay surface layer and a subsoil of about the same tex- 
ture as the surface layer. They are only 20 to 36 inches 
deep. Available water holding capacity 1s about 3.0 to 6.0 
inches. 

Most soils in this unit are neutral to moderately alka- 
line, but one is slightly acid to medium acid. Average an- 
nual rainfall is more than 10 inches. Many slopes are be- 
tween 50 and 75 percent, though some severely eroded 
areas are not so steep. The hazard of erosion is severe to 
very severe. These soils are scattered throughout the 
county. 

These soils are used as range. A vegetative cover is 
needed at all times. Plant growth is fair, but most of the 
vegetation should be left so as to protect the soils and 
encourage new plant growth. Heavy stands of brush are 
not common. Slopes are too steep or the surface is too 
rough for seeding and fertilizing. 


CAPABILITY UNIT VIlw-4 (14) 


Only Sandy alluvial Jand is in this capability unit. It 
occurs on flood plains and is very deep, coarse textured, 
and nearly level. The soil material ranges from coarse sand 
to sandy loam and is gravelly and stratified in most 
places. Roots normally penetrate deeply, except in some 
areas where the strata are too coarse and too droughty 
for root development. Generally, the soil material is very 
rapidly permeable and excessively drained. During win- 
ter and spring some part of the soil profile may be satu- 
rated. Flooding, scouring, and deposition of fresh mate- 
rial is likely. Available water holding capacity is about 
4.0 to 6.0 inches. Most slopes are less than 2 percent, but 
a few are not so nearly level. 

Reaction is slightly acid to mildly alkaline. This land 
is scattered along the main streams throughout the 


county. 

Sandy alluvial Jand is used for limited grazing, but 
the amount of forage is limited. The land is covered with 
brush, willows, and annuals in many places, and many 
areas have bare streaks. Seeding, fertilizing, or clearing 
brush for the purpose of improving the forage is not 
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profitable. It may be necessary, however, to straighten 
channels, clear brush, or stabilize streambanks so as to 
protect more valuable adjacent land. 


CAPABILITY UNIT VIls-1 (15) 


Soils in this unit are rocky and stony, well drained to 
somewhat excessively drained, medium textured to fine 
textured, and moderately steep to very steep. These soils 
are in the Cibo, Gaviota, Sween, and Vallecitos series. 
The surface layer is loam, clay loam, and clay, and the 
subsoil of the loam and clay loam soils is finer textured 
than the surface layer. Most soils are 10 to 20 inches deep 
over bedrock, but some are more than 380 inches. Total 
available water holding capacity is 2 to 4 inches of water. 

Reaction ranges from neutral to medium acid. Slopes 
range from 15 to 75 percent, but they are between 30 
and 50 percent in extensive areas. The hazard of erosion 
is moderate to very severe. The soils in this unit occur 
throughout the county, particularly in the eastern part. 
They are extensive. 

These soils are used for range. A good cover of plants 
and plant residues is needed at all times for protection 
against erosion. Because of the rocks, steep slopes, or 
other unfavorable soil features, seeding. and the clearing 
of brush are not practical. 


CAPABILITY UNIT VIIs-9 (15) 


Soils in this unit are very shallow or are rocky. They 
are well drained to somewhat excessively drained, medium 
textured to moderately fine textured, and moderately 
steep to very steep. These soils are in the Montara series. 
Their surface layer and subsoil are silty clay loam. Depth 
of these soils ranges from 4 to 20 inches. Rock outcrops 
or stones cover from 2 to 10 percent of the surface. These 
soils developed on serpentine rocks and generally are 
deficient in calcium. Permeability is moderately slow. 
Available water holding capacity for the profile is about 
1.0 to 3.0 inches. 

Reaction is porstelly slightly acid to mildly alkaline, 
but in a few places it is moderately alkaline, particularly 
in the lower part of the profile. Slopes range from 15 to 
50 percent, and the hazard of erosion is generally severe. 
These soils are in scattered areas in the northeastern and 
southeastern parts of the county. They are more extensive 
in the southeastern part. 

Use of these soils is limited by steep slopes, shallowness, 
rockiness, low fertility, and erosion, ‘The main use is lim- 
ited grazing. A large part of the forage produced on the 
soils of this unit should be left to protect the soil and to 
encourage the regrowth of plants. 


CAPABILITY UNIT Vile-1 (15) 

Soils in this unit are very deep, well drained, moder- 
ately coarse textured to medium textured, and nearly 
level to moderately sloping. These soils are in the Panhill 
and Panoche series. They have a loam or sandy loam 
surface layer. In most places roots readily penetrate to a 
depth of 60 inches or more, though moisture is not avail- 
able so deep in the profile. Permeability is moderate to 
moderately rapid. Average annual rainfall is 5 to 10 
inches. Available water holding capacity is 8.0 to 11.0 
inches. The low annual rainfall limits use of these soils 
more than does the available water holding capacity. 

Most of the soils are moderately alkaline and calcareous 
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throughout. The soils are not saline. Slopes range from 
0 to 9 percent, and the hazard of erosion is none to slight. 
The soils in this unit occur in or near Panoche Valley, 
near the eastern boundary of the county. 

These soils are used for range. Some plant residues 
should be left on the surface to encourage plant growth 
the following year. Cost of improving the growth and 
quality of the forage plants through reseeding and fer- 
tilization is not justified at this time. 


CAPABILITY UNIT VIille-1 (15) 


it consists of shallow, steep and very steep, 
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Slopes are 45 to 60 percent or more. Many areas are bare. 
and only thin, brushy stands cover other areas. 

These soils have no use for farming. Reclamation is not 
feasible, but structures and planting may be needed for 
protection against gullying and sloughing and to prevent 
soil material from being deposited on lower areas. Much 
soil material is washed away and deposited. The plant 
cover on. these soils should be protected and encouraged. 


CAPABILITY UNIT VIIEw-4 (14) 


Only Riverwash is in this unit. It consists of sand and 
gravel in channels of the larger streams. The soil material 
is excessively drained, though this land is commonly 
flooded part of the year. Sorting, scouring, and redeposi- 
tion of soil material are likely. The surface is free of 
vegetation or is sparsely covered by annuals, brush, and 
willows that may be removed when the flow of the streams 
is heavy. 

This jand has essentially no value for vegetation, but it 
is valuable as infiltration beds and for storing under- 
ground water. Also, Riverwash is used for commercial 
sand and gravel. Adjacent land would benefit if channels 
were alined and the streambanks protected. 


CAPABILITY UNIT VIWis-1 (15) 


The soils and land types in this unit are very shallow 
to shallow, rocky, and moderately steep to steep. The 
soils are in the Cieneba and Henneke series, and the land 
types are Igneous rock land, Sedimentary rock land, and 
Mine pits and dumps. The soil material normally is less 
than 10 inches deep. Rock outcrops generally cover from 
35 to 90 percent of the surface. Texture is variable but 
normally ranges from coarse sandy loam to loam. Many 
rock fragments are in the soil material, Available water 
holding capacity totals 1.0 to 4.0 inches. Slopes range 
from 15 to 75 percent, and many areas are eroded. The 
hazard of further erosion is very severe. Runoff is medi- 
um to very rapid. The vegetation varies. In some places 
there is a brushy cover that ranges from dense and high 
to sparse and low. Other areas have a thin cover of grass, 
and some areas are bare. 

These soils and land types have no value for farming. 
They are used mainly as wildlife habitat, and their vege- 
tation should be protected. Special measures may be 
needed on the watershed above to protect low areas, The 
main management needed is protection from fires. 


SAN BENITO COUNTY, CALIFORNIA 


Estimated Yields and Soil Management 
Practices 


This section presents estimated yields of the principal 
crops grown in the county and some of the management 
practices used to obtain those yields. Yields are listed 
in table 2 for alfalfa, apricots, grapes, prunes, sugar beets, 
tomatoes, walnuts, and barley. These estimates are based 
on observations made by the soil screntists who surveyed 
the county, on information furnished by farmers, and on 
data from the Agricultural Extension Service, Soil Con- 
servation Service, California Agricultural Experiment 
Station, and the San Benito County Agricultural Com- 
missioner, For crops on some soils detailed information 
was available. If little information was available about 
the yield on a particular kind of soil, estimates were made 
by comparing that soil with similar soils. Only those 
soils that are widely used for crops are listed in table 2. 


The yields in table 2 are averages, and in any one year . 


actual yields may be higher or lower than those listed. 
Also, the yields do not apply to individual parcels of 
land, and in San Benito County the weather has a great 
effect on yields. 

Estimates of yields are of most use when the manage- 
ment practices under which yields can be produced are 
specified. The combination of practices needed for pro- 
ducing the yields given in table 2 are for the best known 
management, or the level of management that experience, 
field trials, and research findings indicate give the highest 
returns at the present. time. 
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This information on yields and management practices 
will be most useful immediately after the release of this 
survey. New developments in crop breeding, in control 
of insects and diseases, and in use of fertilizer, tillage, 
irrigation, and drainage may replace much of the in- 
formation in this section. The latest information can be 
obtained from State and Federal publications or agri- 
cultural agencies. 

The management commonly practiced for most crops 
grown in San Benito County includes proper preparation 
of the seedbed and control of insects and weeds. Under 
an optimum level of management, the best adapted and 
most desirable known varieties of crops are grown and 
planting, harvesting, pruning, tillage, irrigation, and 
other management are performed at the proper time or 
season. Management by capability units is discussed in 
the section “Capability Groups of Soils.” 

Given in the following paragraphs are the cropping 
sequence, rates of planting and fertilization, and amounts 
of irrigation water that were assumed when the yields 
for the crops specified in table 2 were estimated. 

Alfalfa—A. typical cropping sequence consists of 4 
years of alfalfa followed by 2 to 3 years of selected row 
or field crops. The alfalfa seed is inoculated prior to seed- 
ing and is drilled at a rate of 5 to 7 pounds per acre. 
In the summer or in fall following planting, 40 pounds 
of phosphorus is applied. Alfalfa requires 3 acre-feet of 
irrigation water per acre annually on loamy and clayey 
soils and as much as 4.5 acre-feet per acre annually on 
the sandy soils. 


TaBLe 2.—Estimated average yields per acre of principal irrigated and dryland crops 


[Absence of yield figure indicates that the soil is not suited to the crop specified or that the crop is not commonly grown] 


| 
Irrigated crops | Dryland 
crop 
Soil 
Alfalfa Apricots | Grapes | Prunes | Sugar | Tomatoes} Walnuts Barley 
beets | 
Tons Tons Tona Tons Tons | Tons Tons 100 ibs. 

Antioch clay loam, 9 to 15 percent slopes, croded.|__________|.-...----- de): [ederueele Se Seek ees eS sae 16 
Antioch loam, 0 to 2 percent slopes__.__.__.-_-_|--____-_-- 2 Eo Mae spss te eco seus eee ees 20) 
Antioch loam, 2 to 5 percent slopes_....._.._--|----__-_-_- 2 de. occ ceeselteo eno eewotee ese 18 
Antioch loam, 5 to 9 percent slopes, eroded_____].--.____-- 5 2 Le eeeacves esse one ae 16 
Arguello loam, 2 to 9 percent slopes.._.....____|.--__...--|--__.-..--|--------}.-------|--------|---------- |e ee 26 
Arguello shaly loam, 9 to 15 percent slopes._.__|_...---_-__|__.--.----|__------.|--------|---.----|---.------ Jee 22 
Botella loam, 0 to 2 percent slopes___.._____-.-|..-..._-_-|_______---|___-.---|---_----|--_----- Renee eee! ne apean oe ee 35 
Botella loam, 2 to 9 percent slopes______.______|_--_____-_|--____----|._.-----|--------|.-_-----|-- eee {eee 35 
Clear Lake clay.-.--...--.----..---------=-- a ia: ee eee 15 30 35 Ll 22 
Clear Lake clay, saline____.-_-_.._..._-.___--- Silt Sich ney cata ete ad 25 20: 22 es 18 
Clear Lake silty clay loam_____.__..___-_____-|--.-..----|--....---_|--_-----|--------|--_-_----|--_----_--|-____-_--- 25 
Cometa loam, 5 to 15 percent slopes, eroded ____|.-_._...-_|--....----|.__...--|--------|--------|----------|---------- 18 
Cometa sandy loam, 5 to 15 percent slopes, 

Cr0dGd 2 ooo en eo Sieh eben as eo esos eek eo eae eee hie Bole oes eee obeed|Lioeohersalee st eee Men eee 18 
Conejo clay loam, 2 to 9 percent slopes..._._.__|_.--_-__-_-|-_.-..----|--------|.--_----|--------|----------|-_-------- 35 
Corralitos loamy sand, 2 to 9 percent slopes__._-|__-__-__-_- Oe eee el eee an co Sees hee eee ae 16 
Cropley clay, 0 to 2 percent slopes____________- 7 cae epee 30 35 1.2 30 
Cropley clay, 2 to 9 percent slopes__._..-__.--- 7 Ae Woe ee 30 30 12 24 
Cropley silty clay loam, 2 to 9 percent slopes... _- 7 4 \pewecese 30 30 13: 24 
Diablo clay, 9 to 15 percent slopes_____..______|_-.._-_-_--|-_--_-----|___-----|_---_---j--------|-----_--_--|---------- ! 26 
Diablo clay, 15 to 30 percent slopes, eroded......|.....-----|----------|.-------|--------|--___---|-2---- eee j 20 
Diablo-Linne complex, 9 to 15 percent slopes___..|..-...--.-|----------|__-_----|--------|--------|---_-_---- I eke en | 18 
Diablo-Linne complex, 15 to 30 percent slopes, 

CVONGd anchor ob oe eat ee oe | ee | Sacto le the Satta tete le Vahl fd hk EA 16 
Edenvale clay, 0 to 2 percent slopes........-____|.--_____-- ise aa sgt foe Rea ere te eno tee | once teats oso i 26 
Gazos silty clay loam, 9 to 15 percent slopes_____!_..______- ee ees  aieaenak Ree Hennes TURneees Mascots ' 16 
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TasBLE 2.——Estimated average yields per acre of principal irrigated and dryland crops—Continued 


1 
| 
Soil 


Trrigated crops 


Alfalfa 


Tomatoes 


Walnuts Barley 


Hanford coarse sandy loam, 0 to 2 percent 
BIO POS errs else kes ee anew hae 
Hanford coarse sandy loam, 2 to 9 percent 
slop@s8s 2.0422. -Sioees es ose cost scold 


Metz siavelly sandy loam, 0 to 2 percent slopes. 
Metz gravelly sandy loam, 2 to 9 percent slopes_| 
Metz sandy loam, Q to 2 percent slopes__.__---- 
Metz sandy loam, wet variant, 0 to 2 percent 

BIO POS. 22 ee ae ene a Ee ee ee cee 
Mocho clay loam, 2 to 9 percent slopes_____---- 
Mocho gravelly loam, 2 to 5 percent slopes__-___ i 
Mocho loam, 0 to 2 percent slopes___...-._-.-. 
Mocho loam, 2 to 9 percent slopes____-___-_____ 
Mocho sandy loam, 0 to 2 percent slopes_—____- 
Mocho sandy loam, 2 to 9 percent slopes__-__-_- 


Nacimiento clay loam, 9 to 15 percent slopes.-_-|_. 


Pacheco clay loam over clay_._--_----_--..--- 
Pacheco loam...__--__--.------- eee 1 
Pacheco silt lonm_.__.---.------.------------ 
Pacheco silty clay__-----.----..------------- 
Panoche loam, 0 to 2 pereent slopes__..___.---- 
Panoche loam, 2 to 9 percent slopes_.....-____. 
Panoche sandy loam, 0 to 2 percent slopes_____- 
Panoche sandy loam, 2 to 9 percent slopes. _____ 
Pleasanton gravelly loam, 5 to 9 percent slopes, 
CrOGed so oc Oo ses bs he ee eee Se wes 
Pleasanton loam, 2 to 5 percent slopes. ___.____ 
Reiff sandy loam, 0 to 2 percent slopes 
Reiff sandy loam, 2 te 9 percent slopes________. 
Rincon loam, 0 te 2 percent slopes________.-..- 
Rineon loam, 2 to 9 percent slopes._______ 
Rincon loam, 9 to 15 percent slopes, eroded... - 
Rincon silty ‘clay loam, 0 to 2 percent slopes____ 
Rincon silty clay loam, 2 to 9 percent slopes____ 


Rincon silty clay loam, 8 to 15 percent slopes, 
eroded 


Creaeg. ~ -- + eee ee ee ee ee ee ee eee eee 


Salinas clay loam, 0 to 2 percent slopes 
Salinas clay loam, 2 to 9 percent slopes__...___. 
San Benito clay ioam, 9 to 15 percent slopes---.| 
Shedd Icam, 9 to 15 pereent slopes___._..-_..-- 
Soper gravelly loam, 9 to 15 percent slopes__.—- 
Soper gravelly loam, 15 to 30 percent slopes, 
CTO” 2 ec ee eeepc aca c acess | 
Soper sandy loam, 9 to 15 percent slopes______. 
Soper sandy loam, 15 to 30 percent slopes, 
eroded wae Skea es ee be oct eae seed 
Sorrento gravelly loam, 0 to 5 percent slopes___. 
Sorrento silt loam, 0 to 2 percent slopes_.._...- 
Sorrento ae loam, 2 to 9 percent slopes 


Willows sandy loam_--.--------------------.- 
Yolo gravelly loam, 0 to 5 percent slopes_._____ 
Yolo loam, 0 to 2 pereent slopes_.____.____.... 
Yolo loam, 2 te § percent slopes 


Tons 
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Apricots | Grapes | Prune3 | Sugar 
| beets 
j 
Tons Tons Tors Tons 
Sle Gases s 5 eece See 24 
beotececke 5 poe were 22 
evGeueces o Bo. “Vuiscssos 28 
IE a i nan 5 sesentas 28 
ay ae es a ee es 
5 # Wicd wieces | 24 | 
ae Cea a 28 | 
PL eatead a, ones ae: 
7 5 2.5 25 
7 5 2.2 33 
8 5 2.5 33 
8 5 2.5 33 
8 5 2 30 
8 5 2 30 
atlas tae rete IS 4 nee “25 
6 | 7 ae Pera 33 
6 Qi fe oa Seek 33 | 
7 5 2 32 | 
ee ee es ee —_- ee ew 
Tastes tae 3 ooh ee Pk 
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7 5 18 28 
5 4 1.4 25 
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! Grown under irrigation. 
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Apricots —These trees (fig. 14) require 40 pounds of 
nitrogen and 40 pounds of phosphorus per acre annually. 
For a cover crop on sloping soils, 30 pounds of barley 
seed and .20 pounds of purple vetch seed or 80 pounds of 
horsebeans should be planted. Apricots require from 25 
to 30 acre-inches of irrigation water per acre applied in 
two to four applications prior to harvest and one or two 
applications after harvest. 

Wine grapes.—These grapes require 40 to 60 pounds of 
nitrogen per acre annually. For a cover crop that reduces 
soil blowing and water erosion, adapted bromegrass is 
drilled in the middle of rows at a rate of 8 pounds per 
acre. Grapes need 6 to 12 acre-inches of irrigation water 
per acre annually. Prunings from grape vines annually 
are shredded and disked into the soil in alternate rows. 

Prunes.—Prune trees require 60 to 100 pounds of nitro- 
gen per acre annually and, on some soils, as much as 60 
pounds of potassium. For winter cover, 20 pounds of 
purple vetch, 80 pounds of horsebeans, or 30 to 60 pounds 
of barley is planted on the sloping soils. Prunes need 24 
to 86 acre-inches of irrigation water per acre annually. 
Irrigation water is appted three to four times before 
harvest and one to two times after harvest to help estab- 
lish the cover crop. 

Sugar beets —A. typical cropping sequence on the loamy 
and sandy soils consists of sugar beets for 1 year, truck 
or field crops for 1 year, and alfalfa for 3 years. On 
clayey soils, sugar beets, tomatoes, and small grain each 
ave grown for 1 year. Sometimes corn is grown for silage 
for 1 year. Sugar beets require 120 to 150 pounds of 
nitrogen per acre per year. In addition, 30 to 40 pounds 
of phosphorus per acre is needed on sandy soils. For im- 
proving structure and tilth on clayey soils, 5 to 10 tons 
of barnyard manure is needed annually. Sugar beets sea- 
sonally require 2 to 3 acre-feet of irrigation water per 
acre. Crop residues are returned to the soil. | 

Tomatoes.—A typical cropping sequence consists of 
tomatoes grown for 2 years and alfalfa grown for 4 
years, Another suitable sequence is tomatoes, some other 
truck crop, and a green-manure crop each grown for 1 
year. Coated and treated seed is planted direct. Tomatoes 
should be fertilized according to the individual needs of 
the soil and. plants as indicated by chemical analyses, In 
San Benito County, however, tomatoes generally need 
40 to 80 pounds of nitrogen and 40 pounds of phosphorus 
per acre per year. Potassium may also be needed on some 
soils. Tomatoes need 2 to 3 acre-feet of irrigation water 
per acre annually. Crop residues are returned to the soil. 

Walnuts—These trees require 100 to 150 pounds of 
nitrogen per acre annually, applied in two separate appli- 
cations. For winter cover crop, 20 pounds of purple vetch, 
80 pounds of horsebeans, or 40 pounds of barley per acre 
is needed on sloping soils. Walnuts require 30 to 40 acre- 
inches of irrigation water per acre annually. At least one 
application is after harvest. 

Barley (dryland).—A cropping sequence consists of 
barley planted and harvested. 1 year, and the volunteer 
growth grazed for 1 or 2 years, and fallow for 1 year. 
Seeding is at a rate of 60 to 100 pounds per acre using 
seed that has been treated with a fungicide. About 30 to 
50 pounds of nitrogen is required, but this may not be 
effective in years of low rainfall. Crop residues are re- 
turned to the soil, and a stubble mulch is left at or near 
the surface. 

209-968—69——6 
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Barley (irrigated) —A_ typical sequence consists of 
barley grown for 1 year, alfalfa for 4 years, and cotton 
or safflower grown for 1 or 2 years. Another common 
cropping sequence is barley grown for 1 year and cotton 
for 1 year. After treatment with a fungicide, the seed is 
planted at a rate of 60 to 100 pounds per acre. About 60 
to 80 pounds of nitrogen per acre. is required per year. 
The soil should be irrigated to a depth of 3 feet just 
before planting. During the growing season 12 to 18 
acre-inches of irrigation water per acre are needed. Crop 
residues are returned to the soil, and a mulch of stubble 
is left at or near the surface. 


Storie Index Rating ’ 


In table 8 the soils of the county are listed in alphabetic 
order of the soil name and are rated according to the 
Storie index (6). This index expresses numerically the 
relative degree of suitability, or value, of a soil for gen- 
eral intensive agriculture. The rating is based on soil 
characteristics only. It does not take into account other 
factors, such as availability of water for irrigation, cli- 
mate, and distance from markets, which might determine 
the desirability of growing specific crops in a given locali- 
ty. For these reasons, the index, in itself, cannot be con- 
sidered an index for land valuation. 

Four factors that represent the inherent characteristics 
and qualities of the soils are considered in the index rat- 
ing. Each factor is rated or evaluated separately in terms 
of percentage of the ideal, or 100 percent. The factors 
are— 

Factor A, Profile characteristics Factor A expresses 
relative suitability of a soil profile for the growth of plant 
roots. Soils that have deep permeable profiles are rated 
100 percent. Those that have a dense clay layer or a hard- 
pan or are shallow over bedrock are rated Jess than 100 
percent. The rating depends on the extent to which root 
penetration is limited. ; 

Factor B, Texture of the surface soil—Factor B 1s 
rated according to the texture of the surface soil, which 
affects the ease of tillage and the capacity of the soil to 
hold water. The moderately coarse and medium textures— 
fine sandy loam, loam, and silt loam—are the most desir- 
able and are rated as 100 percent. The coarser and finer 
textures, such as sand and clay, are rated less than 100 
percent. : . : 

Factor C, Slope—Factor C is particularly important 
if the soil is irrigated. The amount of water that runs off 
a soil and its susceptibility to erosion are influenced by 
the slope of the soil. Smooth, nearly level or very gently 
sloping soils are rated 100 percent. The rating decreases 
as the slope increases. 

Factor X, Other conditions.—Factor X is used to eval- 
uate any other limitations to use of the soil, such as poor 
drainage or a high water table, erosion, salts or alkali, 
low fertility, acidity, or unfavorable microrelief. If more 
than one limitation exists, the values of each are multi- 
plied together to get the X factor. The index rating of a 
soil is obtained by multiplying the four factors A, B, C, 
and X; thus, any one factor may dominate or control the 
final rating. For example, a soil may have an excellent 


‘Ratings by Evcene L. Broo, soil specialist, University of 
California. 
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Figure 14—Mature apricet trees. Top, trees on Antioch loam, § to 2 percent slopes, are small thinly branched, and only moderately 
productive (Auger is about 5 feet long). Botiom, even, healthy, well-branched trees on Sorrento silt loam, @ te 2 percent slopes. They 
produce an above average amount of high-quality fruit. 


SAN BENITO COUNTY, CALIFORNIA 


TABLE 3.—Storie index rating for soils of San Benito County 


{Limitations used in computing the X factor for some of the soils are indicated by figures in parentheses after the factor as follows: 
(5) drainage; (6) fertility, drainage; (7) drainage, alkalinity; (8) fertility, overflow 


sion; (2) fertility, erosion; (3) fertility; (4) salinity; 
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(1) ero- 


Soil 


Antioch clay loam, 9 to 15 percent slopes, eroded___-_----------------- 
Antioch loam, 0 to 2 percent slopes__.--_.-.------------------------ 
Antioch loam, 2 to 5 percent slopes___--._---------------------- pew 
Antioch loam, 5 to 9 percent slopes, eroded_---_.-------------------- 
Arguello loam, 2 to 9 percent slopes__.....-_--_--------------------- 
Arguello shaly loam, 9 to 15 percent slopes. -_-._--------------------- 
Arnold loamy sand, 9 to 15 percent slopes__.--_--------------------- 
Arnold loamy sand, 15 to 30 percent slopes, eroded -.----------------- 
Arnold loamy sand, 30 to 50 percent slopes, severely eroded_- .-------- 
Auberry fine sandy loam, 15 to 30 percent slopes__...-.-------------- 
Auberry fine sandy loam, 30 to 75 percent slopes, eroded___-.--------- 
Badlands 24 os 2-360 sh ee otc been cocs eu cat pe ouosesstose eed eeeeet 
Botella loam, 0 to 2 percent slopes._ 
Botella loam, 2 to 9 percent slopes__..__..-------------------------- 
Cibo rocky clay, shallow, 15 to 75 percent slopes, eroded...___--------- 
Cibo stony clay, 15 to 50 percent slopes, eroded 
Cieneba gravelly sandy loam, 30 to 75 percent slopes, eroded.__.------- 
Cieneba gravelly sandy loam, 15 to 75 percent slopes, severely eroded... - 
Clear Lake:clay ics occ sech cece ecccs se eke tok ee Sees 
Clear Lake clay, saline.........----------------------------------- 
Clear Lake silty clay loam_______--.------------------------------- 
Climara clay, 9 to 15 percent slopes_._....-------------------------- 
Climara clay, 15 to 50 percent slopes, eroded___..___----------------- 
Cometa loam, 5 to 15 percent slopes, eroded. ____.._----------------- 
Cometa sandy loam, 5 to 15 percent slopes, eroded__----------------- 
Conejo clay loam, 2 to 9 percent slopes__.....-.-_-.----------------- 
Corralitos loamy sand, 2 to 9 percent slopes. _-._-------------------- 
Cotati loam, 2 to 9 percent slopes._...-__--.----------------------- 
Cotati loam, 9 to 15 percent slopes, eroded_--_.---------------------- 
Cotati loam, 15 to 30 percent slopes, eroded_____-------------------- 
Cropley clay, 0 to 2 percent slopes___._.__--____-------------------- 
Cropley clay, 2 to 9 percent slopes....._..._--_--------------------- 
Cropley silty clay loam, 2 to 9 percent slopes____-------------------- 
Diablo clay, 9 to 15 percent slopes_.__.___-- 
Diablo clay, 15 to 30 percent slopes, eroded 
Diablo clay, 30 to 50 percent slopes, eroded 
Diablo clay, 50 to 75 percent slopes, severely eroded_._-.------------- 
Diablo-Linne complex, 9 to 15 percent slopes- ------------------ 
Diablo-Linne complex, 15 to 30 percent slopes, eroded 
Diablo-Linne complex, 30 to 50 percent slopes, eroded_.~.------------- 
Doeas clay loam, 0 to 2 percent slopes.____-------.----------------- 
Docas clay loam, 2 to 9 percent slopes___.--.-..-------------------- 
Docas silt loam, 0 to 2 percent slopes. __.._._...-------------------- 
Docas silt loam, 2 to 9 percent slopes______------------------------- 
Edenvale clay, 0 to 2 percent slopes__.___-------------------------- 
Gaviota loam, 15 to 30 percent slopes.._..-------------------------- 
Gaviota loam, 15 to 30 percent slopes, eroded__---.------------------ 
Gaviota loam, 30 to 50 percent slopes, eroded_.-_---.---------------- 
Gaviota rocky loam, 15 to 50 percent slopes, eroded. -----.----------- 
Gazos clay loam, 15 to 30 percent slopes, eroded_-_-._----------------- 
Gazos clay loam, 30 to 50 percent slopes, eroded. .------------------- 
Gazos clay loam, 50 to 75 percent slopes, severely eroded___._--------- 
Gazos silty clay loam, 9 to 15 percent slopes.------------------------ 
Gullied ‘land 22 2222222 ewe eve awecccccedanccessce esse sateen ase 
Hanford coarse sandy loam, 0 to 2 percent slopes 
Hanford coarse sandy loam, 2 to 9 percent sopes.----.--------------- 
Hanford loam, 0 to 2 percent slopes......-------------------- 
Hanford loam, 2 to 9 percent slopes.....---------------------------- 
Henneke fine gravelly loam, 15 to 50 percent slopes, eroded___.---+---- 
Henneke soils, 15 to 75 percent slopes, severely eroded_.--..---------- 
Igneous rock land..____.-.-.._-_-.------------------------------- 
Kettleman loam, 5 to 15 percent slopes___.-------------------------- 
Kettleman loam, 15 to 50 percent slopes, eroded__-._-.--------------- 
Kettleman soils, 15 to 50 percent slopes, eroded__....--.------------- 
Landslides: oc o2%o.2ocecoececte esata twseese cece saeco sseee tee ese 


See footnote at end of table. 


A 
(Profile) 


Rating factors 


B 
(Texture) 


Index 
rating 


| | 


Cc X (Other 
(Slope) condi- 
tions) 
90 90(1) 
100 100 
100 100 
95 95(1) 
95 gt 
90 80 33 
90 85(3 
80 65(2) 
45 55(2) 
80 80(3) 
40 70(2) 
40 70(2) 
60 70(2) 
40 70(2) 
50 50(2) 
100 1 
100 75(4) 
100 70(5) 
90 100 
60 60(2) 
90 70(2) 
90 70(2) 
95 1 
95 95(3) 
95 90(3) 
90 70(2) 
80 60(2) 
100 90(5) 
95 100 
95 100 
90 100 
80 80(1) 
45 75(1) 
30 50(2) 
90 100 
80 80(1) 
45 80(1) 
100 100 
95 100 
100 100 
95 100 
100 100 
SO 106 
80 80(1) 
45 70(1) 
60 60(1) 
80 80(1) 
45 80(1) 
30 0 
00) ores cies 
100 85(6) 
95 85(6) 
100 85(6) 
95 85(6) 
60 50(2) 
50 40(2) 
90 100 
60 80( 1) 
60 80(1) 
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TABLE 3.—Storie index rating for soils of San Benito County—Continued 


Soil 


Rating factors 


B 


A 
(Profile) | (Texture) 


C 
(Slope) 


Sandy alluvial land 
Santa Lucia shaly icam, 30 to 50 percent slopes, eroded_....22_22_ 
Santa Lucia shaly loam, 30 te 75 percent siopes, severely eroded 
2 + 3 
Sedimentary rock land 
Shedd loam, 9 to 15 percent slopes 
Shedd loam, 15 to 30 pereen 
Shedd loam, 30 to 50 percent slopes, 
Shedd loam, 30 to 50 percent slopes, severely croded 


See footnote at end of table. 


Laniger gravelly sandy loam, 30 to 75 percent slopes, severely eroded _ .- 60 
Linne clay loam, 9 to 15 percent slopes__..-_.---2.------------------ 80 
Linne clay loam, 15 to 30 percent slopes, eroded__..._-.---.----------- 80 
Linne clay loam, 30 to 50 percent slopes, eroded_...-..---.-.--------- 60 
Linne clay loam, 30 to 50 percent slopes, severely eroded___-..-------- 50 
Linne-Shedd complex, 15 to 30 percent slopes, eroded_.__-....-------- 80 
Linne-Shedd complex, 30 to 50 percent slopes, eroded._..---.-.------- 60 
Lodo shaly loam, 50 to 75 percent slopes, eroded. __.__-.-_----------- 50 
Los Banos clay loam, 2 to 9 percent slopes....._--..--.------------~-- 80 
Los Banos clay loam, 9 to 15 percent slopes, eroded__.._-------------- 80 
Los Banos clay loam, 15 to 50 percent slopes, severely eroded. ____-_-.-- 0 
Los Gatos clay loam, 15 to 30 percent slopes_.._---..-.-_------------- 80 
Los Gatos clay loam, 30 to 50 percent slopes, eroded._.....-.--------- | 65 
Los Gatos rocky clay loam, 15 to 50 percent slopes, eroded_..--..---.- | 65 
Metz gravelly sandy loam, 0 to 2 percent slopes__..___.--_----------- 90 
Metz sandy loam, 0 to 2 percent slopes_--_...---...----------------- 95 
Metz gravelly sandy loam, 2 to 9 percent slopes__-__..-_-.--..------- 90 
Metz sandy loam, wet variant, 0 to 2 percent slopes__-__..-_------.-- 90 
Mine pits: and dumps-3.5cJcu webs ses tesco ced sie cs be nce selide| aloes 2 
Mocho clay loam, 2 to 9 percent slopes___..------.--1.-------------- 100 
Mocho gravelly loam, 2 to 5 percent slopes. __---...--..------------- 100 
Mocho loam, 0 to 2 percent slopes_.....---------------------------- 100 
Mocho loam, 2 to 9 percent slopes__..-_---.------------------------ 100 
Mocho sandy loam, 0 to 2 percent slopes____..---....--------------- 106 
Mocho sandy ioam, Z to § percent slopes__..-..---...-----------~---- i660 
Montara rocky silty clay loam, 15 te 50 percent slopes, eroded____-_--- 20 
Nacimiente clay loam, 9 to 15 percent slopes.__..__..-_.---.--------- 90 
Nacimiento clay loam, 15 to 30 percent slopes-......._..---.--------- 80 
Nacimiento clay loam, 30 to 50 percent slopes, eroded__..-_.---------- 80 
Nacimiento clay loam, 50 to 75 percent slopes, eroded._....__.-------- 65 
Nacimiento loam, 30 to 75 percent slopes, severely eroded_.__--.------ 65 
Pacheco clay loam over clay...---.-~------------------------------ 90 
Pacheco loam: 0.22 2 cosc etek ete ble ewes di ee ech ee eee eo 990 
Pacheco silty:clay 2.22222 i20-% 2022 Sele eee ches tedcese ls ee ae 90 
Pachéco'silt loame cs: a. 3 ceed cusses Saye sleee ces eee tee eceee 90 
Panhill loam, 2 to 9 percent slopes__-_...--------------------------- 100 
Panoche loam, 0 to 2 pereent slopes__...---.------------------------ 100 
Panoche loam, 2 to 9 percent slopes__.._._-_-.---.----.-----.------- 160 
Panoche sandy loam, 0 to 2 percent slopes.._-.---..--..---.--------- 106 
Panoche sandy loam, 2 te 9 percent slopes..__-----_-..--.-----2----- 100 
Pinnacles coarse sandy loam, 15 to 30 percent slopes, eroded__-_____--- 66 
Pinnacles coarse sandy loam, 30 to 75 percent slopes, severely eroded. __ 60 
Pinto sandy loam, 15 to 30 percent slopes, eroded___.__.--.---_------- 70 
Pleasanton gravelly loam, 5 to 9 percent slopes, eroded____.-...-.._.-- i 90 
Pieasanton loam, 2 to 5 percent siopes..._-.-------.------------.--- i 90 
Reiff sandy loam, 0 to 2 percent slopes...-_--...---.------_--------- 95 
Reiff sandy loam, 2 te 9 percent slopes_____-------.----2--2 eee 95 
Rincen loam, 0 to 2 percent slopes....----.----------------- n-ne 85 
Rincon loam, 2 to 9 percent slopes....------------.----- eee eee ee 85 
Rincon loam, 9 to 15 percent slopes, eroded_...-.-.._..-..-.--------- 85 
Rincon silty clay loam, 6 to 2 percent slopes....--..-.--..-------.--- 85 
Rincon silty clay loam, 2 to 9 percent slopes..._---....-.2.2.---2---- 85 
Rincon silty clay loam, 9 to 15 percent slopes, eroded_.....--._.-.--.-- 85 
Riverwashs. 22-20% 5255 Seca eet oe eee ee ce eae oo edt lee ewuk ees 
Salinas clay loam, 0 to 2 percent slopes__...--.--.-2.-2 22. --- eens 95 
Salinas clay loam, 2 to 9 percent slopes__...--..-----..--.-..2----.-- 95 
San Benito clay loam, 9 to 15 pereent slopes__........--.-.-.-2_--_ ee 80 
San Benito clay loam, 15 to 30 percent slopes, ereded_......222-2 2 Le 75 
San Benito clay loam, 30 to 50 percent slopes, eroded_..._..2-_22 2-28. | 70 
San Benito clay loam, 36 to 50 percent slopes, severely eroded___.___-.| 70 


i 
es ee 
I Index | Soil 
X (Other | rating | grade 
condi- } 
tions) | i 
40(2) 6 
100 61 
80(1) 44 
70(1) 16 
70(1) 13 
80(1) 46 
70(1) 17 
70(1) Ik 
85(3) 55 
70(2) 43 | 
j 50 20 | 
106 55 
| 70¢1)) 17 | 
| 7OCi) 19 | 
85(3) 54 
100 90 
85(3) 5L 
70(7)| 60 
Rae eee <5 
100 8l 
100 62 
100 100 
100 95 
100 95 | 
; 106 30 | 
50(2) 3 
106 68 
90(1) 49 
80(1) 25 
| 70(13| 12 
| 50(1) 13 
70(7) 54 
70(7) 63 
70(7) 44 
70(7) 63 
| 100 95 
+ «6100 | 100 | 
| 100 95 
100 95 
100 90 
80(2) 3l 
40(2) 8] 
70(2) 37 | 
90¢1)| 62 
| id6 | 85 | 
| 100 | 90 | 
100 85 
100 85 
100 | 8h | 
90(1) 69 
106 77 
100 73 
90(1) 62 
1<5 
100 81 
100 77 
100 61 
90 (1) 46 
| 85 (1)! 23 
80(1)| 21 | 
| 50 BE 41) 
| iy 
<5 | 
801 38 | 
70 (1)| 14 | 
50 (2) io” 
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TABLE 3,—Storie index rating for soils of San Benito County—Continued 


Soil 


Sheridan coarse sandy loam, 9 to 15 percent slopes._--.....------ 
Sheridan coarse sandy loam, 15 to 30 percent slopes._._.._-.-..--- 
Sheridan coarse sandy loam, 15 to 30 percent slopes, eroded... _-- cam 
Sheridan coarse sandy loam, 30 to 75 percent slopes, eroded__.._-_- 
Sheridan coarse sandy loam, 30 to 75 percent slopes, severely eroded__-__ 35 90 40 
Soper gravelly loam, 9 to 15 percent slopes___.-__---.---.-.------ 5 
Soper gravelly loam, 15 to 30 percent slopes, eroded.__._._.____-_- 
Soper gravelly loam, 30 to 50 percent slopes, eroded____.____----- 
Soper sandy loam, 9 to 15 percent slopes. --.-._.----------------- 
Soper sandy loam, 15 to 30 percent slopes, eroded___--.-.-.-.---- 
Soper sandy loam, 30 to 50 percent slopes, eroded. .-.._....------ 
Sorrento gravelly loam, 0 to 5 percent slopes...___...-_-__--.---- 
Sorrento silt loam, 0 to 2 percent slopes____...-_..-.-_-_.-------- 
Sorrento silt loam, 2 to 9 percent slopes__._.._.._..------_------- 
Sorrento silty clay loam, 0 to 2 percent slopes_...._-.-...--------- 
Sorrento silty clay loam, 2 to 9 percent slopes.._..-...-.---.---~--- 
Sween rocky clay loam, 15 to 30 percent slopes, eroded_._.....-_--- 
Sween rocky clay loam, 30 to 50 percent slopes, eroded___...-.__-- 
Sween stony clay loam, 15 to 30 percent slopes, eroded_____.-..-.-- 
Sween very stony clay loam, 15 to 50 percent slopes, eroded_-_____- 
Terrace escarpments..___.__....-._--.------_-2 aad Sexe fo ayn Ao eteea ts 
Vallecitos loam, 9 to 15 percent slopes. __.____._._._---.-------_- 
Vallecitos loam, 15 to 30 percent slopes_.--_..-..--------------- 
.Vallecitos loam, 30 to 50 percent slopes. ....-.-..--------------- 
Vallecitos loam, 30 to 50 percent slopes, eroded_-_-..-----.------ 
Vallecitos rocky loam, 9 to 30 percent slopes, eroded_._____.------ 
Vallecitos rocky loam, 30 to 50 percent slopes, eroded______------- 
Willows Clay 2 2: cece ce chet eo eet Bo cuee Leake beee 
Willows clay, saline-alkali__.....-..._.._-..---_--_------------- 
Willows sandy loam_____._........_____---.------------------- 
Willows soils, eroded__._.........---------.------------------- 
Yolo gravelly loam, 0 to 5 percent slopes__.__._..--------------- 
Yolo loam, 0 to 2 percent slopes...........-.---_--------------- 
Yolo loam, 2 to 9 percent slopes_......_.--..------------------- 


1 Index rating was estimated; rating factors were not determined. 


profile justifying a rating of 100 percent for factor A, ex- 
cellent texture of the surface soil justifying 100 percent 
for factor B, a smooth, nearly level surface justifying 100 
percent for factor C, but a high accumulation of salts or 
alkali that would give a rating of 20 percent for factor X. 
Multiplying these four ratings gives an index rating of 
20 for this soil. The high accumulation of salts or alkali 
dominates, makes the soil unproductive for crops, and 
justifies the low index rating of 20. 

Soils are placed in grades according to their suitability 
for farming as shown by their Storie index ratings. The 
six grades and their range in index ratings are— 

Index rating 


Grade: 1-23. -- S Seetoa hs es e aSeses 80 to 100 
Grade: 2.22. en ee eee 60to 79 
Grade@: $222052-_ 22 oe ese ea aus 40to 59 
Grade 402222220 se ce a ee ee eke 20to 39 
Grad@ 3. osseet oe Sede oe Sees oa S ees 10to 19 
Grad@ 62222850 ee belo cece os eee ees Less than 10 


Soils of grade 1 have few or no limitations that restrict 
their use for crops. Soils of grade 2 are suitable for most 
crops, but they have minor limitations that narrow the 
choice of crops and have few special management needs. 
Grade 3 soils are suited to a few crops or to special crops 


| 
Rating factors 
Index Soil 
A B Cc X (Other | rating | grade 
(Profile) | (Texture) | (Slope) condi- 
tions) 

ete 75 90 90 90 (3) 55 3 
ceded 70 90 80 90 (3) 45 3 
ae 65 90 80 80 (2) 37 4 
oe 45 90 40 40 (2) 7 6 
30 (2) 4 6 

ie 85 80 90 100 61 2 
oa 85 80 80 80 (1) 44 3 
ewes 80 80 70 70 (1) 31 4 
soe 90 95 90 100 7 2 
Soaks 85 95 80 80 (1) 52 3 
eane 80 95 70 70 (1) 37 4 
i aiee 85 80 95 100 65 2 
pees 100 100 100 100 Loo 1 
ae 100 100 95 100 95 L 
eon 100 85 100 100 85 L 
aes 100 85 95 100 81 1 
Se 65 70 80 80 (1) 29) 4 
Sas 65 70 45 70 (1) 14 | 5 
one 65 60 80 80 (2) 25 4 
eo 40 55 60 70 (2) 9 6 
boul aeoeocdees| Sob oe sade |eesccs sal Secl ee csce <5 6 
oe 75 100 90 100 68 i 2 
Daas, 70 100 80 100 56 | 3 
Soee 65 100 45 80 (2) 22 4 
bsee 60 100 45 70 (2) 19 5 
Saas 50 70 90 60 (2) 19 5 
sues 45 70 45 50 (2) 7 6 
ssee 80 65 100 50 7) 26 4 
Sea 80 65 100 40 (7 21 4 
ate 90 95 95 80 (3) 65 2 
some 80 70 100 50 (7) 28 4 
eee 90 80 95 100 69 2 
need 95 95 100 100 90 1 
Wics 95 100 95 100 69 2 


and require special management. Grade 4 soils are severely 
limited for crops. If used for crops, they require careful 
management. Grade 5 soils generally are not suited to culti- 
vated crops but can be used for pasture and range. Grade 
6 consists of soils and land types that generally are not 
suited to farming. 


Management of Pasture and Range 


About 500,000 acres in San Benito County is used for 
grazing livestock. Cattle is the main livestock, though the 
number of sheep is considerable. 

The forage consists of various mixtures of desirable 
and undesirable annual plants. The kinds of plants and 
the condition of the range partly depend on the kinds of 
soils and practices of management. Desirable plants in- 
clude soft chess, ryegrass, filaree, annual clover, burclover, 
wild oats, and remnants of perennial grasses. Among the 
less desirable plants are ripgut brome, wild barley, annual 
fescues, red brome, wild carrot, and annual lupine. The 
undesirable plants include nitgrass, dogtail, tarweed, 
fiddleneck, popcornflower, vinegar weed, turkey mullein, 
thistles, and mustard. 


16 


Where an area of range is producing at or near its 
potential, a mixture of desirable plants makes up 70 per- 
cent or more of the vegetative cover. Less desirable plants 
and undesirable plants make up the remaining cover. The 
undesirable plants do not amount to more than 10 per- 
cent of the total cover. 

The amount of forage produced, like the kinds of 
plants, depends on the kinds of soils and past manage- 
ment, and especially on the temperature and the amount 
and distribution of rainfall. In years when rainfall and 
temperature are favorable, production may be as high as 
2,500 pounds per acre on a good site, but production may 
fall as low as 1,000 pounds on the same site when the 
weather is adverse. When there is enough rainfall that is 
well distributed through winter and spring and tempera- 
tures are moderate, the green feed period may run from 
December through spring and into June. The green feed 
period is the period when forage plants grow vigorously, 
are nutritious, and are at peak production. In years of 
low temperatures and rainfall, this period is from Febru- 
ary into May. 

In conducting a good program of management, vari- 
ation of production and the length of the green feed peri- 
od are considered. The program must be flexible enough 
to make full use of the available feed when it is most 
nutritious. The number of livestock on a site should be 
varied according to the forage available, or supplemental 
feed should be provided during periods when there is not 


enough green feed. 


Pasture and range sites 


The soils used for grazing in San Benito County have 
been grouped into pasture and range sites. Each site 
differs from other pasture and range sites in its ability 
to produce significantly different kinds and amounts of 
vegetation and in the management needed to keep the 
site in good condition. For this management it is nec- 
essary to have knowledge about the soils that make up 
each site and about the kinds and amounts of plants the 
site can produce. Then it is possible to use management, 
including regulation of grazing, that favors production 
of the most desirable forage plants. 

The pasture and range sites in San Benito County are 
described in the following pages. 

Annual air-dry production is estimated for each site. 
These estimates are based on a limited number of clip- 
pings, and on knowledge of the soils in sites. 


SITE 1: CLAYEY 

This site extends across the entire county from north 
to south and has an average annual rainfall of 10 to 18 
inches. It consists of calcareous clays, clay loams, and 
silty clay loams that are more than 20 inches deep. Slopes 
are between 9 and 75 percent but are dominantly less than 
50 percent. This site occupies about 124,000 acres. 

The soils in this site have moderate to high available 
water holding capacity and are moderately fertile. Per- 
meahbility is moderately slow to slow, and runoff is rapid. 

Large acreages of these soils are arable but are used 
for grazing. They should be considered first if improve- 
ments are planned. 


this site produce heavy stands of wild oats. Stands o 
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burclover are abundant in some years. If cows graze 
heavily on this burclover when it is young and lush, they 
may become bloated. The soils of this site are well suited 
to seeding of adapted annual grasses and legumes. 
Hardinggrass can be established in areas that receive 16 
inches of rainfall. Forage plants respond well to apph- 
cations of ammonium-phosphate-sulfate fertilizer. 
Where the soils on this site are not fertilized and man- 
agement is not improved, annual air-dry production 
ranges from 3,000 pounds per acre in years of favorable 
moisture to 1,200 pounds in years of unfavorable mois- 
ture. Except for the severely eroded soils (DaG3, InF3, 
SbF3) and for an eroded soil on slopes of more than 50 
percent (NaG2), total annual yields can be increased 2 to 
4 times by adding fertilizer and improving management. 


SITE 2: LOAMY 

This site consists of strongly acid to neutral shaly 
loams that are 18 to 60 inches deep. The average annual 
precipitation on this site is 12 to 16 inches. This site 
occupies only about 6,000 acres. Some spots are calcareous. 
Slopes range from 9 to 75 percent. 

The soils in this site have low to high available water 
holding capacity. Permeability is moderate to moderately 
slow, runoff is medium to rapid, and fertility is low to 
moderate. 

Some areas of these soils are arable but are used for 
grazing. These soils should be considered first if improve- 
ments are planned. 

Only moderately good stands of burclover grow on this 
site. The forage is mostly soft chess, wildoats, and filaree. 
The production of grasses can be improved by removin 
trees and brush that grow in some places. The soils o 
this site are well suited to seeding of adapted annual 
grasses and legumes. Forage plants respond well to appli- 
cations of nitrogen, phosphorus, and sulfur fertilizers. 

Where the soils on this site are not fertilized and man- 
agement is not improved, annual air-dry production 
ranges from 2,400 pounds per acre in years of favorable 
moisture to 1,200 pounds in years of unfavorable mois- 
ture. Except for a severely eroded soil (SdG3), total 
annual yields can be increased 3 to 4 times by adding 
fertilizer and improving management. 


is © 
15 OS. 


SITE 3: GRANITIC 

This site consists of soils that occur largely in the 
Gabilan Range in the western part of the county where 
average annual rainfall is 12 to 30 inches. These soils 
are loamy sands, gravelly loams, and fine, coarse, and 
gravelly sandy loams. They are more than 20 inches deep 
over sandstone, granite, or granitic material (fig. 15). 
These soils are strongly acid to slightly acid. Slopes 
range from 9 to 75 percent and are dominantly more 
than 30 percent. Some areas are severely eroded. This 
site occupies about 104,000 acres. 

‘These soils have low fertility and low available water 
holding capacity. They are rapidly permeable and 
droughty. If they are not adequately protected these soils 
erode easily. 

Small acreages of these soils are arable but are used 
for grazing and are included in this site. 

Only a small amount of burclover grows 


s on this site. 
Some open areas are covered with grass, but 


ut in most of 
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Figure 15.—Pinnacles coarse sandy loam, 15 to 30 percent slopes, eroded, in site 3. 


the acreage blue oak, live oak, and Digger pine are scat- 
tered or grow in heavy stands. Some areas are covered 
with brush. The production of forage in the areas covered 
by brush and trees is far below potential, but care must 
be used if the brush is cleared because the hazard of 
erosion is high. 

Where the soils on this site are not fertilized and man- 
agement is not improved, annual air-dry production 
ranges from 1,600 pounds per acre in years of favorable 
moisture to 800 pounds in years of unfavorable moisture. 
Except for the soils on slopes of more than 30 percent 
(AtF3, AuG2, CgG2, LaG3, PnG3, SkG2, SkG3, SIF2, SmF2,), total 
annual yields can be increased 3 to 4 times by adding 
fertilizer and improving management. 


SITE 4: CLAYPAN 

This site consists of soils around the edges of valleys 
along most of the major drainageways throughout the 
county where average annual rainfall is 12 to 20 inches. 
Exceptions are the valleys in the drier areas in the south- 
eastern part of the county. The soils in this site are Joams, 
gravelly loams, and sandy loams. At a depth of 12 to 20 
inches, these soils have an accumulation of clay that re- 
stricts the movement of roots and water. Reaction gen- 


erally ranges from strongly acid to neutral but is‘mildly 
alkaline in a few areas. Slopes range from 0 to 30 percent 
but are dominantly between 2 and 15 percent. This site 
occupies about 10,000 acres. 

The soils in this site have moderate to high available 
water holding capacity. Permeability is moderately slow 
to very slow, runoff is slow to medium, and fertility is 
low to moderate. 

Much of the acreage of these soils is arable and has 
been farmed to dryland grain but has been allowed to 
revert to range. Because they have been tilled for crops, 
the steeper soils are eroded, fertility is reduced, and the 
plant cover is poor. Little or no brush grows on this site. 
The soils of this site are well suited to seeding of adapted 
annual grasses and legumes. Forage plants respond well 
to applications of nitrogen, phosphorus, and sulfur ferti- 
lizers. 

Where the soils on this site are not fertilized and man- 
agement is not improved, annual air-dry production 
ranges from 2,000 pounds per acre in years of favorable 
moisture to 1,200 pounds in years of unfavorable moisture. 
Total annual yields can be increased 8 to 4 times by add- 
ing fertilizer and improving management. 
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SITE 5: FINE LOAMY 


This site consists mainly of clayey and loamy soils, 
some of which are shaly, rocky, stony, or very stony. The 
rocky and stony clays are 20 to 60 inches deep over sand- 
stone, shale, or basic igneous rock. The soils in this site 
are medium acid to slightly acid. Slopes range from 9 to 
75 percent but are dominantly between 30 and 50 percent. 
This site occupies 62,000 acres and has an average annual 
rainfall of 12 to 20 inches. 

These soils have low to moderate available water hold- 
ing capacity and moderate fertility. Permeability is mod- 
erate to slow, and runoff is medium to very rapid. 

Some areas of these soils are arable but are used for 
grazing. During years when moisture is favorable, the 
soils of this site produce thick stands of wild oats with 
moderate to large amounts of burclover. Moderately 
dense and dense stands of blue oak and live oak grow in 
some areas. Brush is not generally abundant. 

The soils in this site are well suited to seeding of 
adapted annual grasses and legumes. Hardinggrass can 
be established in areas that receive 16 inches of rainfall. 
Forage plants respond well to applications of ammonium- 
phosphate-sulfate fertilizer. 

Where the soils on this site are not fertilized and man- 
agement is not improved, annual air-dry production 
ranges from 2,500 pounds per acre in years of favorable 
moisture to 1,200 pounds per acre in years of unfavorable 
moisture. Excent for a shallow soil (CcG2}, a very stony 
soil (SwF2), and soils on slopes of more than 50 percent 
(GtG3, ltG2), total annual yields can be increased 2 to 4 


times by adding fertilizer and improving management. 


SITE 6: SHALLOW LOAMY 


This site occurs mainly in the Diablo Range along the 
southern and eastern boundaries of the county, where the 
average annual rainfall is 14 to 20 inches. It consists of 
gullied areas and of medium acid to neutral Joams and 
rocky loams that are 10 to 24 inches deep over sandstone 
and shale. Slopes range from 9 to 50 percent but are 
dominantly between 30 and 50 percent. This site occupies 
111,000 acres. 

The soils in this site have low available water holding 
capacity and low to moderate fertility. Permeability is 
moderate, and runoff is rapid to very rapid. 

Small areas of these soils are arable but are used for 
grazing. Only moderately good stands of burclover grow 
on this site. Most of the forage is soft chess, wild oats, 
ripgut brome, and filaree. Large acreages are covered 
with brush or have open to dense stands of blue oak, live 
oak, and some Digger pine. The production of forage on 
this site can be increased by removing trees and brush 
and seeding adapted annual grasses and legumes. 

Where the soils on this site are not fertilized and man- 
agement is not improved, annual air-dry production 
ranges from 2,000 pounds per acre in years of favorable 
moisture to 1,000 pounds in years of unfavorable mois- 
ture. Except for eroded soils on slopes of more than 30 
percent (GaF2, VaF2}, rocky eroded soils on slopes of 15 to 
50 percent (GrF2, VrF2}, and Gullied land (GuE}, total yields 
can be imcreased 2 to 3 times by adding fertilizer and 
improving management. 
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SITE 7: DRY LOAMY 


This site occurs in the southern part of the county in 
the drier areas west of Bitterwater Valley and on the 
western side of Vallecitos Valley. It has an average an- 
nual rainfall of 12 to 14 inches. It consists of calcareous 
loams and clay loams that are 20 to 48 inches deep over 
calcareous shale and sandstone. Slopes range from 9 to 
50 percent. This site occupies 16,000 acres. 

The soils in this site have low to moderate available 
water holding capacity and moderate 
Runoff is medium to rapid. 

Large areas of these soils, particularly on ridgetops, 
have been dryfarmed to grain and are now eroded or se- 
verely eroded. Before these areas were cultivated, the na- 
tive plants included wild oats, soft chess, filaree, burclo- 
ver, recdl brome and annual fescues. The wild oats and soft 
chess have been replaced by red brome and annual fescues. 
In years of favorable moisture, stands of burclover are 
abundant. If cows graze heavily on this site when it is 
young and lush, they may become bloated. The more se- 
verely eroded areas are bare or support thin stands of 
California sagebrush and wild buckwheat mixed with 
thin stands of grasses and forbs. 

The production of forage can be increased on some of 
the soils of this site by seeding to adapted annual grasses 
and legumes and by fertilizing when equipment can be 
operated without damage to the soils. Response to im- 


proved 


to low fertility. 


Ly LU Fae 


management is p 
poorly distributed rai nfall. 

The yield of forage varies greatly on this site; in years 
of favorable moisture grasses are abundant, but during 
droughty years the growth of grasses is very poor. 

Where the soils on this site are not fertilized and man- 
agement is not improved, annual air-dry production 
ranges from 2,000 pounds per acre in years of favorable 
moisture to 800 pounds in years of unfavorable moisture. 
Except for a severely eroded soil (ShF3) and an eroded 
soil on slopes of more than 30 percent (ShF2), total annual 
yields can be increased 2 to 4 times by adding fertilizer 
and improving management. 


Hoar duving 
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SITE 8: SERPENTINE LAND 


The soils in this site are fine gravelly loams and rocky 
silty clay loams derived from serpentine. These soils are 
intermingled with Igneous rock land. They are 10 to 25 
inches deep over bedrock. Slopes range from 15 to 50 
percent. This site oceupies 8,000 acres and has an aver- 
age annual rainfall of 12 to 20 inches. 

These soils have very low fertility. Available water 
holding capacity is low, and runoff is rapid. 

Most of this site is covered with brush, but there are 
small open areas of grasses. Less desirable annual fescues 
are dominant m most areas. Burclover generally does not 
grow on this site. Much of this site is inaccessible, be- 
cause it is intermingled with Igneous rock Jand and 
watershed areas. Generally it is not feasible to reseed or 
fertilize the soil of this site. 

On this site total annual air-dry production is 1,200 
pounds per acre in years of favorable moisture and 500 
pounds in years of unfaverable moisture. 
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SITE 9: ARID LOAMY HILLS 


This site consists of soils in the southeastern corner of 
the county along the Fresno County line where the aver- 
age annual rainfall is 6 to 12 inches. These soils are cal- 
careous loams, rocky loams, and clay loams that are 18 
to 40 inches deep over soft calcareous sandstone and 
shale. Slopes range from 5 to 50 percent. Many areas 
have been overgrazed in the past and are severely eroded, 
especially on south-facing slopes. This site occupies 
47,000 acres. 

These soils have low to moderate available water hold- 
ing capacity. Permeability is moderate to moderately 
rapid, and runoff is medium to rapid. 

Red brome and filaree are the dominant vegetation on 
this site. Only in years of above average rainfall does 
burclover grow well on this site. Because rainfall is low, 
the production of forage varies. Grazing should be per- 
mitted only during years of adequate production. The 
site is more suitable for grazing by sheep than cattle; it 
is easier to herd the sheep and keep them off the bare 
south-facing slopes. It is not feasible to reseed or fertilize 
the site. 

On this site total annual air-dry production ranges 
from 1,500 pounds per acre in years of favorable mois- 
ture to 500 pounds per acre in years of unfavorable 
moisture. 

SITE 10: ARID FANS 

This site consists of soils on fans, terraces, and flood 
plains in Panoche and Vallecitos Valleys (fig. 16) where 
the average annual rainfall is 6 to 12 inches. These soils 
are calcareous loams, sandy Joams, and clay loams that 
are more than 20 inches deep over stratified calcareous 
gravel, sand, and clay. Slopes range from 0 to 15 percent. 
The site occupies about 12,000 acres. 

The soils in this site have moderate to high available 
water holding capacity and moderate to slow permea- 
bility. Runoff is very stow to medium. The hazard of 
erosion is slight to moderate and has been increased by 
overgrazing and compaction of the soils. 


Figure 16.—Sheep grazing on Panoche loam, 2 to 9 percent slopes, 

in site 10. This long gently sloping fan in the Panoche Valley is 

used extensively for grazing in winter and spring. The hills in the 

background are Los Banos clay loam, 15 to 50 percent slopes, 
severely eroded, in site 9. 
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This site is easily accessible and has been so heavily 
grazed that vinegar weed, turkey mullein, and tarweed 
have invaded and are the dominant plants. Red brome 
and filaree provide most of the forage in spring. Bur- 
clover grows well only in years when rainfall is above 
avert It is not feasible to reseed or fertilize these 
soils. 

On this site total annual air-dry production ranges 
from 1,800 pounds per acre in years of favorable mois- 
ture to 600 pounds per acre in years of unfavorable 
moisture. 

SITE 11: POORLY DRAINED BOTTOMS 

This site consists of soils in low lying valley bottoms 
in the northern portion of the county. These soils are 
deep, somewhat poorly drained and poorly drained loams 
and clays that are moderately to severely affected by 
salts and alkali. Slopes are less than 2 percent. 

The soils in this site have moderately s'ow to very slow 
permeability. This site occupies about 7,200 acres. Avail- 
able water holding capacity is high, and there is no run- 
off. These soils remain moist late in the year. 

The forage of this site is mostly soft chess, wild oats, 
and ryegrass. Production is better in years of lower rain- 
fall because excess moisture does not collect and retard 
growth of the higher producing plants. The forage on 
this site remains green and palatable somewhat longer 
than that on other sites because of the extra moisture. 
The growth of grasses is reduced in areas severely af- 
fected by salts and alkali. Hardinggrass is adapted and 
can_be established on this site in years when the proper 
seedbed can be prepared. Forage plants respond well to 
applications of nitrogen, phosphorus, and sulfur. 

Where the soils on this site are not fertilized and 
managed, annual air-dry production ranges from 3,500 
pounds per acre in years of favorable moisture to 2,000 
pounds per acre in years of unfavorable moisture. Total 
annual yields can be increased 2 to 3 times by adding 
fertilizer and improving management. 


Engineering Uses of the Soils 


The properties of soils are important to engineers be- 
cause soils support dams, highways, reservoirs, buildings, 
and other structures and are used as materials for con- 
structing roads, dams, foundations for houses, and other 
uses. These properties include strength, permeability, 
compaction, shrink-swell potential, water-holding capac- 
ity, grain size, and plasticity. 

With the use of the soil map for identification, the 
engineering interpretations in this section can be useful 
for many purposes. It should be emphasized that they 
may not eliminate the need for sampling and testing at 
the site of specific engineering works involving heavy 
loads and where the excavations are deeper than the 
depths of layers here reported. Even in these situations, 
the soil map is useful for planning more detailed field 
investigations and for suggesting the kinds of problems 
that may be expected. 

The information in this survey can be used to— 


1. Make soil and land use studies that will aid in 
selecting and developing sites for industries, busi- 
nesses, residences, and recreational areas. 
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SOIL SURVEY 


Make preliminary estimates of the engineering 
properties of soils in the planning of agricultural 
drainage systems, farm ponds, irrigation sys- 
tems, and diversion terraces. 

Make preliminary evaluations of soil and ground 


See footnote at end of table. 


5. 


conditions that will aid in selecting locations for 6. 
highways, airports, pipelines, and cables and in 
planning detailed investigations at the selected 
locations. a 
4. Locate probable sources of gravel and other ma- 
terials suitable for construction. 
| | | Depth 
; i | Depth to from 
Soil series and map symbols ! | Hydraulic | bedrock | surface 
| soil group | or | in 
hardpan typical 
profile 
| [eee nel Paar serere ene 
Feet Inches 
Antioch: AnA, AnB, AnC2, AoD2____- D 5+] 0to 13 
13 to 37 
37 to 76 
Arguello: ArC, AsOD_-_.----..--~--.- Cc 5+i 0 to 21 
; 21 to 50 
50 to 60 
Arnold: AtD, AtE2, AtF3_.----_------ B 2 to 5 0 to 46 
46 to 90 
_ Auberry: AuE, AuG2__---.---------- Cc 2 tod 0 to 37 
37 to 64 
64 to 100 
Botella: BoA, BoC__.--...---------- Cc 5+] Oto 16 
16 to 72 
Cibo: CbF2, CeG2_..--------------- D j 1% to 3% 0 to ae 
tI 83 | 
Cieneba: CgG2, CgG3.__--------.--- B % to 1} | Oto 2 | 
Clear Lake: Ch, Ck, Cl_-..-..-...---.| D 5+| 0 to 70 
Climara: CmD, CmF2___.----------- D 2to 5 | 0 to 36 
| 
Cometa: CoD2, CnD2__.-.---------- C 5+ | 0 to 18 | 
| | 18 to 38 | 
| 38 to 50 
| } | 
Conejo: CpCsinsssecccseesssweceees ; co 5+} 0 to 55 
| a oe 
Corralitos: CuC...--.--.--..------- iA i 5+] Oto 42 
| | | 42 to 84 
Cotati: CvC, CvD2, CvE2.......-.--. 1D | 5+] Oto 17 
‘ : | 17 te 35 
| 84 to 50 


Correlate performance of engineering structures 
with soil mapping units to develop information 
for overall planning that will be useful in design- 
ing and maintaining certain engineering practices 
and structures. 

Determine the suitability of soil mapping units 
for cross-country movement of vehicles and con- 
struction equipment. 

Supplement the information obtained from other 
published maps reports and aerial photo- 


cbt 


TABLE 4.—Estimated engineering 


[Absence of data indicates 


Classificatio 


re 
H+% 


| 
| 
Dominant USDA texture Unified AASHO 
Loam or clay loam__._.. CL A-4, A-6 | 
Clayee ec oe CH A-7 
Loam to silty clay loam__} Ch | A-6 H 
Loam or shaly loam_ - ___ CL A-4 
Clay loam or shaly clay [| CL A-6 
loam. 
Very shaly clay loam..__| GP or GC | A-2 
Loamy sand_...-_.--...- SM A-2 
Soft sandstone. 
Fine sandy loam to sc A~4 
coarse sandy clay 
loam. 
Coarse sandy loam_-_.._- SM A-2 
Weathered granite. 
Loams22222 oases ML A-4 
Clay loam___...---.--__ CL A-6 
Stony clay_...---.-.--.. CH A-7 | 
Fractured, weathered | 
basic igneous rock. | 
Gravelly sandy loam____- SM | A-2 ~ | 
Weathered granite. 
Olay sce oe eee CH A-7 
Clay ici. c ceo os ecles CH | A-7 
Serpentine. | 
Sandy loam to loam.._...}| SM A-2 or A~4 
Clay. 2. oo che sc5- essed CH | A-7 1 
Coarse sandy clay sc | A-4 | 
loam. 
Clay loam___..-....-...| CL A-6 H 
| 
| | 
| A-2 i 
| A-i | 
Sandy clay Rene ce | A~?7 
Gravelly sandy loam.....| SM i A-2 j 


SAN BENITO COUNTY, CALIFORNIA 


graphs to make maps and reports that can be 
used readily by engineers. 

8. Develop other preliminary estimates for construc- 
tion purposes pertinent to the particular area. 


Much of the information in this section is given in 
tables 4, 5, and 6. In table 4 properties of the soils that 
are important to engineering are estimated. Table 5 indi- 
cates the suitability of the soils for various engineering 
uses. Table 6 contains test data for series in the county. 

Additional information useful for engineering can be 
obtained from the soil map and from oelise parts of the 


properties of soils 


estimate was not made] 
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survey, particularly the section “Descriptions of the 
Soils” and “Formation and Classification of Soils.” By 
using the information in this soil survey, the engineer can 
concentrate on the most suitable soils for engineering 
purposes. Then a minimum number of soil samples will 
be needed for laboratory testing and an adequate investi- 
gation can be made.at minimum cost. 

Some of the terms used by the soil scientist may be un- 
familiar to the engineer, and some words may have a 
special meaning in soil science. These and other special 
terms used in this survey are defined in the Glossary. 


Percentage passing sieve— 
Available Potential 
Permeability water Reaction Shrink-swell corrosion of 
No. 4 | No. 10 | No. 40 | No. 200 capacity potential uncoated steel 
3 inches (4.7 (2.0 (0.42 (0.074 
mm.) mm.) mm.) mm.) 
Inches per inch 
Inches per hour of soil pH value 

100 100 | 95-100 | 85-95 60-80 .2t02.5 | 0.14t00.18 | 5.6t06.5 | Moderate..._______ Moderate. 

100 100 100 | 90-100 } 75-85 Less than 0.05 | 0.14100.16 | 5.6 to8 4 Iphse lessee High. 

100 100 100 | 85-95 70-80 0.8t02.5 | 0.14+00.18 | 7.4 to 8 4 | Moderate__-__._-_.. Moderate. 
95-100 | 90-100 | 70~100 | 65-90 | 50-70 0.8to2.5 | 0.10 to0. 14 | 5.6 +t06.5 | Low to moderate.._.| Low to moderate 
95-100 | 90-100 | 70-100 | 65-90 | 55-75 0.2t00.8 | 0.14 t00.18 | 5.1 +t06.0 | Moderate__._.-_-..- Low to moderate 
50-75 | 40-55 | 25-40 | 20-35 15-30 0.8to2.5 | 0.06 t00.08 | 5.1%06.0 | Low_._----.---___- Low. 

100 100 | 95-100 | 70-85 | 25-35 5.0 to 10.0 | 0.06 to 0.08 | 5.1 t0 6.0 | Low-_..-~-------_- Low 

100 100 100 | 80-90 | 35-50 0.8 to2.5 | 0.14t00.16 |} 5.6+06.0 | Moderate.___....__- Moderate. 

100 100 100 | 60-70 | 25-35 5.0 to 10.0 | 0.10 to 0,12 | 5.6 t06.0 | Low___------_--___ Low 

100 100 100 | 85-95 65-75 0.8 to 2.5 | 0.14to 0.16 | 5.6 to 6.5 | Moderate......_-..- Low. 

100 100 100 | 90-100 | 70-80 0.2to 0.8 | 0.18 to 0.20 | 6 1t0 7.3 Moderate.....- iesce Moderate. 
70-90 65-90 0-90 50-80 40-60 0. 05t0 0.2} 010t0012} 6&1to93 | High.---._._...-.-. High. 

95-100 | 70~85 70-85 45-55 15-25 5.0to 10.0 | 0. 08to 0.10 | 5.6to 6.0 | Low____.---_---__- Low 

100 100 100 ; 90-100 | 90-100 0. 05 to 0.2.| 0.1410 0.16 | 7.4to 8 4 | High..-__-------__- High. 

100 | 90-100 | 90-100 | 80-90 | 75-85 0. 05 to 0.2 | 0.1440 0.16 | 6. 6 to 8 4 | High.____..-2---__- High. 

100 100 100 | 60-70 30-50 2. 5 to 5.0 1Nto 0.14 | 5.6to 6.0 | Low______------ 2 - Low. 

100 100 100 | 90-100 | 70-80 <0. 05 | 0.14to 0.16 | 6.1t0 6.5 | High._.---...---_-- High. 

100 100 100 | 80-90 | 35-45 0. 8 to 2.5 10 to 0.12 | 6. 6to 7.8 | Low_____._-_----.. Low. 

100 100 100 | 90-100 | 70-80 0.2 to 0.8 | 0. 18 to 0.20 | 6 6 to 7.8 | Moderate___..--.._- Moderate. 

100 100 | 90-100 | 50-75 15-25 5.0 to 10.0 | 0.07 to 0.09 | 5.1 to 6.0 | Low__________--_-- Low. 

100 100 | 90-100 | 50-70 5-15 More than 10. 0 | 0. 04 to 0. 06 | 5.1 to 6.0 | Low_____.-__-__--_- Low. 

100 ay 100 | 90-100 | 60-70 0.8 to 2.5 0.14 to0. 16 | 5.1060} Moderate__..-..-___ . Moderate. 

100 100 100 | 90-100 | 75-85 | Less than 0.05 | 0. 14 to0.16 | 5.1to6.0| High._.__....-___-- High. 

95-100 | 70-85 {| 50-80 | 45-55 | 25-35 2.5t0 5.0 | 0.09t0011 | 5.1t06.5 | Low._.-__--__---_.- Low. 
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Soil series and map symbols ! 


Hydraulic 
soil group 


SOIL SURVEY 


TaBLE 4,—Estimated engineering 


| Depth 


Cropley: CwA, CwC, CyC...-.------- | 


Diablo: DaD, DaE2, DaF2, DaG3, 
DID, DIE2, DIF2. 

(For properties of the Linne soils 
in mapping units DID, DIE2, 
and DIF2, refer to the Linne 
series.) 


Doane: Dok: DoS. Ded, DiGecceas 


1 
Fedenvale: EcA__.~-_---------------- | 


Gaviotat’ Gak, Gab? GaF2) Gre2....| 


Gazos: GtE2, GtF2, GtG3, GsD_----- 


Hanford: Had, HaC, HfA, HfC__---- 


Henneke: HnF2, HsG3_------------- 


Kettleman: KeD, KeF2, KmF2__-..-- 


Laniger: 


Linne: LynD, Ln£2, LnF2, LnF3, Ls&2, 
LsF2. 
(For properties of Shedd soils in 
mapping units LsE2, and LsF2, 
refer to the Shedd series.) 


Los Gatos: LvE, LvF2, LwF2____----- 


See footnote at end of table. 


OQ 


Depth to from 
bedrock surface 
or in 
hardpan typical 

profile 
Feet H Inches 
5+! 0 to 42 
| 42 to 65 
2% to6 | 0to68 
68 to 90 

| 
5+] 0 to 88 
5+] 0 to 60 
¥% to2 0 to 19 
19 
2 to 5 to 46 
46 
5+} 0 to 26 
26 to 70 
1% to 2 0 to 25 
25 
2 to 5 0 to 51 
51 
1% to 4 0 to 29 
29 
2to 4 0 to 38 
38 

i 
1 to gi 0 to 14 
| 14 
5+) Oto 18 
| 13 to 23 

1 23 

| 
144 to 6 0 to 42 
42 

| 
5+! Oto 14 
| 14 to 43 
| 43 to 60 
B+] 0 to 14 
| 14 to 66 
5+| Oto iS 
| 18 te 40 
| 50 te 60 


| 


Dominant USDA texture Unified AASHO 
H | H 
Clayton oto ke Se CH A-7 
Sandy clay loam_-_-_---_- sc A-4 
Clayenc2 sta 5os cause CH A-7 
Calcareous shale. 
| 
Silt loam or clay loam_._.| ML or CL | A-4 
1 
Clays cocte ct eles CH A-7 
Loam over gravelly SM-SC A-4 
loam. 
Sandstone. 
Clay loam__.--.-------- CL A-6 
Shale. 
Coarse sandy loam SM A-2 
to loam. 
Stratified loamy coarse SM A~2 
sand and coarse sandy 
loam. 
Very gravelly clay loam...| GC or GM | A-2 
Serpentine. 
LOamaucsoensscsesee 3 ML A-4 
Calcareous sandstone. 
Gravelly sandy loam_.._- SM A-2 
Conglomerate. 
Clay loam____-_-------- CL A-6 
Caleareous shale. 
Shaly loam____.--...-..| SM-SC A-4 
Shale. 
Clay loam-__-_..-_-------- | Ls | A-6 
Clayoes 22220 5s oeessuas | CH | A-T 
Semiconsolidated sand, 
gravel, and clay. 
Clay loam___.-.-------- | CL A-6 
Hard sandstone. \ 
i I 
Sandy loam__.-.-------- | SM | A-2 or A-4 
Sandlsccsectecstessecud + SP | A-3 
Sand and gravel_.._._._- | SP and GP | A-i 
Gravelly sandy leam__- = SM | A~2 
Gravelly sand_._..------ | SPand GP | A-i 
| i 
Sandy leam_.._.-.------ | SM | A~2 or A~4 
Loamy fine sand....-.--| SM | A-2 
DOatte si. Sosa oes Sets | ML | And 


properties of soils—Continued 


H 
i 


95-100 


95-100 


No. 4 
(47 
mm.) 
100 100 
100 100 
100 100 
100 100 
100 100 
100 | 60-90 
100 100 
100 100 
100 100 
30-60 
100 100 
70-85 
100 100 
100 | S0-90 
100 100 
100 100 
100 | 93-100 
100 | 95-100 
100 | 90-100 
100 | 50-80 
100 | 65-85 
100 | 50-80 
100 | 95-100 | 
100 | 95-100 
100 | 100 


Percentage passing sieve— 


90-100 


95-100 
90-100 
40-70 


60-75 
40-70 


95-100 
95-100 
100 


(0.42 
mm.) 


90-100 
80-90 


90-100 


90-100 


60-70 
45-60 
30-60 


50-65 
30-60 


60-70 
50-60 
85-95 


No. 40 | No. 200 
(0.074 


mm.) 


80-90 
85-95 
35-50 


70-80 
25-35 
10-20 
10-25 
55-65 
15-25 


85-95 


35-50 


70-80 
85-95 


70-80 


30-40 
5-10 
0-5. 


15-25 
0-5 


30-40 
15-25 
60-70 


Permeability 


Inches per hour 
0. 05 to 0. 2 
0.2t008 


0. 05 to 0. 2 


0. 8 to 2.5 
0. 05 to 0. 2 
0. 8 to 2.5 


0.2 to 0.8 
5. 0 to 10. 0 
5. 0 to 10, 0 
0.2 to 0.8 
0. 8 to 2.5 


5. 0 to 10.1 


0.2 to 0.8 


2. 5 to 5. 0 


0.2 to 0.8 
0. 05 to 0. 2 


0. 2 t0 0.8 


2.5 +0 5.0 
5. 0 to 10.0 
More than 10. 0 


2.5 to 5.0 
More than 10. 0 


2.5t05.0 | 
5. 0 to 10.0 | 
0. 8 to 2.5 
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Available 


water 


capacity 


Inches per inch 


of soil 


0. 14 to 0. 16 


0. 
0. 


0. 


0. 


0. 


0. 


0. 


0. 


0. 


0. 


0. 
0. 


0. 


14 to 0. 
14 to 0. 


. 18 to 0. 
. 14 to 0. 
. 10 to 0. 


16 to 0. 


12 to 0. 


09 to 0. 


06 to 0. 


14 to 0. 


07 to 0. 


18 to 0. 


10 to 0. 


18 to 0. 
14 to 0. 


18 to 0. 


0. 14 to 0. 


16 
16 


20 


16 


12 


17 


14 


11 


08 


16 


09 


20 


Reaction 


sl 


SAAD ONS ANS 


. 6 to 6. 


ct ct ct 
oo°0 


WOR RP Pp 
ohict ot gt ct 
ooo oo 
90090 G90 909090 


on 


Lae AP Pee 


Shrink-swell 
potential 


Highs... 3505-202 
Moderate__..-.--__- 


Moderate____.----_- 


Potential 
corrosion of 
uncoated steel 


High. 
Moderate. 


High. 


Low to moderate. 
High. 


Low. 


Moderate. 


Low. 


Low. 


Low. 


Low. 


Low. 


Moderate. 


Low. 


Moderate. 
High. 


Moderate. 


Low. 
Low. 
Low. 


Low. 
Low. 


Moderate. 
Moderate. 
Moderate. 
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Soil series and map symbols ! Hydraulic 
soil group 
Mocho 
Maa; Be O2e i led Socks |B 
Mody Mpc soe dcu tee ee B 
MrBiococevlswcsccetecccultecets | B 
MsCwsccet toi ous tee. se ceecece Cc 
Montara: MtF2..._--------___----- | D 
| 
Nacimiento: NaD, NaE, NaF2, Cc 
NaG2, NcG3. 
Pacheco: 
Pas Peo 222.8 ote vee ete boos kees D 
Pde te ote teats Stee cei t D 
Pe sued dace ee OES ee ae D 
Panhill: PhC..._.-.------.--------- B 
Panoche: PIA, PIC, PkA, PkC_._._--- B 
Pinnacles: PnE2, PnG3_...----------- C 
Pinto: PsE2......---.------.------- B 
1 
Pleasanton: 
PB siete hw A ee aoe Cc 
PVG 2c Pe 8 eee ee eee C 
Reiff: ReA, ReC_.....2.2.----------- | B 
{ 
Rincon: RnA, RnC, RnD2, RsA, RsC, | C 
Rs D2. | 
| 
Salinas: SaA, SaC.......----------- ime 


See fectnotes at end of table. 


| 
| 
| 


SOIL 


Depth to 


bedrock | 


or 
hardpan 


5+ 


% to 1% 


2 to 5 


5+ 


SURVEY 


Depth 
- from 
surface 


profile 


Inches 
0 to 60 


0 to 60 


| 

| 

| in 

| typical 
t 

if 


0 to 60 
0 to 60 


0 to 12 
12 


0 to 40 
40 


0 to 20 
20 to 105 


0 to 30 
30 to 60 


Oto 15 
15 to 60 


0 to 60 
0 to 76 


0 to 12 
12 to 25 
25 


0 to 29 
29 to 63 


| 0 to 21 
| 21 to 55 
| 55 to 90 


0 to 20 
20 to 36 
| 36 to 60 


0 to 42 
| 42 to 60 


| 6 to 23 
| 23 to 45 
| 45 to 80 
| 


0 to 66 


Dominant 


TaBLe 4.—Estimated engineering 


Classification 


USDA texture 


Sandy loam__.-_-.------ 


Loam and 
loam. 


fine sandy 


Gravelly loam_..-------- 


Clay loam 
loam. 


Silty clay 


to silty clay 


loam___...---- 


Serpentine. 


Clay loam 


Weathered clacareous 


shale an 


d sandstone. 


Silt loam and loam_..--. 


Clay loam 


Clay loam 
Clay___.. 


Silty clay_ 
Clay loam 


Coarse sandy loam. - ~~ -- 


Coarse sand. 


Semiconso 


clay_------ 
lidated 


arkosie sandstone. 


Heavy sandy loam.-.____- 


Weakly ce 
pan. 


Loam... 
Clay loam 


mented hard- 


Stratified sand, gravel, 
and clay. 


Gravelly loam_..-------- 


Gravelly e 


lay loam______ 


Stratified sand, gravel, 
and clay loam. 


EE) oe ee ee HH HH] 


Unified 


CL 


ML 
ML or CL 


SM 
CH 


SM or SC 


ML 


CL 
GC or GM 


SM-SC 
CL 
GC or GM 


| 


AASHO 


A-4 
A-6 


A-6 
A-7 


A-7 
A-6 


A-4 
A-4 or A-6 


A-2 
A-7 


A-2 or A-4 
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properties of soils—Continued 


3 inches 


100 
100 


95~100 
100 


100 


100 


100 
100 


100 
100 


100 
100 


100 
100 


100 
100 


100 


100 
100 
100 


100 
100 
100 


100 
100 


100 
100 
100 


100 


Percentage passing sieve— 


100 


100 
100 
60-90 


75-95 
75-95 
60-90 


95-100 
95-100 
100 
100 
100 


100 


100 


100 
100 
50-80 


70-90 
70-90 
30-50 
50-80 


90-100 
90-100 


100 
100 
95-100 


95-100 


Permeability 

No. 40 | No. 200 

(0.42 (0.074 

mm.) mm.) 

Inches per hour 
60-70 30-40 2.5 to 5.0 
85-95 60-70 0.8 to 2.5 
60-70 35-45 2. 5 to 5.0 
90-100 | 70-S0 0. 2 t0 0. 8 
95-100 | 85-95 0.2 to 0.8 
90-95 70-80 0.2 to 0. 8 
90-100 | 85-95 0. 8 to 2.5 
90-100 | 85-95 0.2 to 0.8 
90-100 | 85-95 0. 2 to 0. 8 
90-100 | 75-95 0. 05 to 0, 2 
90-100 | 75-95 0. 05 to 0. 2 
90-100 | 85-95 0.2 to 0.8 
75-95 50-70 0. 8 to 2.5 
90-100 | 75-85 0. 8 to 2.5 
50-60 | 25-35 2. 5 to 5. 0 
70-80 50-60 0. 05 to 0, 2 
60-70 30-40 0. 8 to 2.5 
0. 05 to 0. 20 

85-95 60-70 0.8 to 2.5 
95-100 | 70-80 0.2 to 0. 8 
30-40 10-20 0. 08 to 2. 5 
55-70 | 35-50 0.5 to 2.5 
70-85 50-60 0.2 to 0. 8 
20-35 5-15 0. 08 to 2.5 
30-40 10-20 

60-70 30-40 2. 5 to 5.0 
85-95 60-70 0. 8 to 2. 5 
95-100 | 85-95 0.2 to 0.8 
95-100 | 85-95 0. 05 to 0. 2 
90-100 | 70-80 0.2 to 0. 8 
90-100 | 70-80 0.2 to 0. 8 


Available 
water 
capacity 


Inches per inch 
of soil 


0. 11 to 0. 13 
0. 14 to 0. 16 


0. 10 to 0, 12 
0. 18 to 0. 20 


0. 18 to 0. 20 


0. 18 to 0. 20 


0. 20 
0. 20 
0 


. 20 
14 to 0. 16 


. 16 
. 20 


14 to 0. 16 
14 to 0. 16 


12 to 0. 14 
14 to 0. 16 


Se SP SP SSF PP SYS 
_ 
aS 
ot 
lo} 
Oo 


0. 12 to 0. 14 


14 to 0. 16 
16 to 0. 18 
08 to 0. 10 


Peo 


. 10 to 0. 12 
12 to 0, 14 
08 to 0. 10 


Poo 


12 to 0. 14 
14 to 0. 16 


18 to 0. 20 
14 to 0. 16 
18 to 0. 20 


. 18 to 0. 20 


2 292 99S 


Reaction 


pl value 
7.9 to084 


9 to 8 4 


el 


7.9 to 8. 4 
7.9 to 8. 


6. 6 to 7.8 


7,9 to 8.4 


SS ss 


so N BS NN NN NN 
ro) 


oD > oO oOo oo oo 
a ot ft ag 

s ss 
fr gH 9 Gg gooD 9090 
ano fF fF PR PR HK 


oo 


§. 1 to 5. 5 


NI 
fon] 
ot 
° 
=~] 

oo OO 


NAD 
ot 
° 
Sst 
on woo 


Pe NNN N&O 
~ BiG POO 


Shrink-swell 
potential 


Moderate__.....---- 
Moderate. _.--_----- 


High=.. esos se<<2 
Moderate..--------- 


Moderate._-_------.- 
Moderate..-_------- 


Moderate_-.__------ 
Moderate._-_------- 


j 
Moderate to high_-__- 


High. sou esi2i 2552 
Moderate__.__..---- 


Moderate. ----.---- 
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Potential 
corrosion of 
uncoated steel 


Moderate. 


Moderate. 


Low. 
Moderate. 
Low. 


Low. 
Moderate. 
Low. 


Low. 

Low. 
Moderate. 
High. 
Moderate. 


Moderate. 
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SOIL SURVEY 


TaBLe 4,—Estimated engineering 


- 
| | | Depth Classification 
Depth te from 
Soil series and map symbols ! | Hydraulic bedrock surface | i 
| soil group or in i 
hardpan | typical | Dominant USDA texture Unified AASHO 
profile 
l 
Feet Inches 
San Benito: SbD, SbE2, SbF2, SbF3_.| C 2 to 4 0to 42 | Clay loam___---.--_-- CL A-6 
42 Shale. 
Santa Lucia: SdF2, SdG3_._--------- B 114 to 314) 0 to 22 Very shaly loam._.___- GM A-l 
22 Shale. 
Shedd: ShD, ShE2, ShF2, ShF3__---- Cc 114 to 34%] Oto 20 | Loam_____-.---~.2--- ML A-4 
20 to 32 | Stony loam_.-------_- SM A-4 
32 to 60 | Soft calcareous sand- 
i | | stone. | 
Sheridan: SkD, SkE, SkE2, SkG2, |B | 14%to5 | Oto 52 | Coarse sandy loam___.. i SM i A-2 
SkG3 | 52 | Granite. i 
Soper: SID, SIE2, SIF2, SmD, SmE2, | © 2% to 4 0 to 16 Fine sandy loam and SM A-2, A~4 
SmF2, gravelly loam. 
16 to 30 | Sandy elay loam...._- SC A-4 
30 to 42 Loamy sand__-------- SM A-~2 
42 Conglomerate. 
i 
Sorrento: | : 
SnaAy SAGs sccscee cece eked B 5+|/ Oto 7S | Silt loam___---------- | ML A-4 
i H } 
[Fe] = eee ec Ne Rae eR B | 5+/ Oto 60 | Gravelly loam_._._.__- | SM | A-~4 
| 
SrA SrG 2225 ew eed Cc 5+] 0 to 60 Silty clay loam.._..__- CL | A-6 or A~7 
Sween: | 
Ssb&2, SsF2i23 ecko cese ee eee phe D 1% to 44% | Oto 13 | Rocky clay loam__-___- CL A- 
13 to 27 Clay ccc foe e ce CH | A-7 
27 to 32 Coarse sandy loam__--- SM A-2 
32 Basic igneous rock. 
SEO) Swen cee s eee le eS D 1% to 24% Oto 12 | Stony and very stony CL A-6 
i clay loam. i 
i j ) 1260 24 | Stony and very stony | CH A-7 
1 i clay. i 
| | 24 | Basic igneous rock. | 
Vallecitos: VaD, VaE, VaF, VaF2, C i Lto3 Oto 8 LOAM. vo seco sce sans i SM or SC A-4 
Vr&£2, VrF2. j | 8to 18 Gravelly clay---.----- CL | A-4 
18 Sandstone. | 
Willows: We, Wk, Ws, Ww2--------- D 5+| Oto 84 | Clay ¢_-....---------- | CH | A~7 
Yolo: | i | 
YoA;-YoC@u coco csi sdessseseee B 5+| Oto48 | Loam....._.--------- | ML | A-4 
48 to 60 | Gravelly loam._..-___- | SM to ML | A-4 
j 1 
Vv Bece cad Sooy Paececgeaseu tes B 5+ 0 to 60 | Gravelly loam__..____- | SM 


| A-4 


oa ee Nh 
1 Because they vary, properties were not estimated for Badland (BaG), Gullied land (GuE), Igneous rock land (IgG), Landslides (LdF) 
Mine pits and dumps (MnG), Riverwash (Rw), Sandy alluvial land (Sc); Sedimentary rock land (SeG), and Terrace escarpments (TeF) 


properties 


3 inches 


of soils—Continued 
Percentage passing sieve— 


No. 40 
(0.42 
mm.) 


90-100 
20-40 


85-95 
50-70 


50-60 


65-75 


80-90 
50-75 


100 
75-90 
95-100 


90-100 
60-70 
95-100 


100 | 
100 
100 


90-100 
90-100 
60-70 
30-60 
90-100 


20-45 
85-95 


90-100 
80-95 


60-70 
65-75 


100 90-100 


100 
70-85 


75-90 


100 
70-85 


70-85 


90-100 
55-70 


55-70 


No. 200 
(0.074 
mm.) 


70-80 
10-20 


50-65 
40-50 


25-35 


30-50 


35-45 
15-30 


70-90 
40-50 
85-95 
70-80 
75-95 
25-35 
15-35 
70-90 


40-50 
50-60 


Permeability 


Inches per hour 
0.2 to 0. 8 


2. 5 to 5. 0 


iad 
oo 00 
et ct 
oo 
NN 
angen 


2.5 to 5.0 


0. 8 to 5. 0 


0. 2 to 0. 8 
5. 0 to 10.0 


0. 8 to 2.5 
0. 8 to 2,5 
0.2t0 0.8 


0. 8 to 2.5 
0. 05 to 0. 2 


0. § to 2. 5 
0. 05 to 0. 2 


90-100 | Less than 0. 05 


SAN BENITO COUNTY, CALIFORNIA 


Available 
water 
capacity 


Taches per inch 
of soil 


0. 18 to 0. 20 


0. 06 to 0, 08 


18 
12 


0. 16 to 0. 
0. 10 to 0. 


0. 10 to 0.12 


0. 14 to 0. 


0. 14 to 0. 
0. 06 to 0. 


0. 18 to 0. 
0. 10 to 0. 
0. 18 to 0. 
18 to 0. 


14 to 0. 
10 to 0. 


PES 


0. 06 to 0. 
0. 06 to 0. 


. 14 to 0. 
. 12 to 0. 


fas en) 


0. 14 to 0. 


. 14 to 0. 
. 14 to 0. 


0. 10 to 0. 


16 


oo 


12 


Reaction 


pli value 


6 to 8. 4 


5. 6 to 6.5 


et et 


lomo} 
e 90 


5. 6 to 6. 


oo 
met 
oe 
lo} 
PO S 


ct et 
oo 


7. 4 to 8. 
7.4 to 8 
7.4 to 8. 


EE Got 
He o> CD 
ct ct ct 
oo°0 


5. 6 to 6. 
6. 6 to 7. 


aR 
ok et 
st ct 
oo 
ied 
cror 


7. 4 to 8, 


. 6 to 7, 
. 4 to 7. 


. 6 to 7. 


ao NG 


NN 
cow ON 
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Shrink-swell 
potential 


Moderate____-_----- 
Moderate______----- 


Potential 
corrosion of 
uncoated steel 


Moderate. 


Low. 


Moderate. 


Moderate. 
Low. 


Low. 
Low. 
Moderate. 
Moderate. 
High. 
Low. 

Low. 


High. 


Moderate. 
High. 


High. 
Low. 


Low. 


Low. 


2 Sandy loam surface layer in places. 
3 Loam surface layer in places. 
4 Sandy loam overwash in places. 
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Soil series and map symbols! 


Antioch: AnA, AnB, AnC2, AoD2__.______.. -___. Le 
Arguello: ArC, AsD_._-_--..-------------------- 
Arnold: AtD, AtE2, AtF3....-_-.-.. 20-222 ee | 
Aubértys: Auk, AuG2<s.55. 5. os seccepsseects et et 
Botella: BoA, BoC___-...-----.-----.---------- 
Cibo: CbF2, CeG2____-.....-.-..-------------e 
Cieneba: CgG2, CaG3_..-.-__..---------------- 
Clear Lake: Ch, Ck, Cil_...._--_L._-__-.----- eee 
Climara: CmD, CmF2_...__.-.-._-.----_--------- 
Cometa: CoD2, CnD2_._.-..- 0 eee 

| 
Conejo: “CpG. 22200 io coe ete othe Sale ee te | 

i 
Corralitos: Bie Mente te te ue tetas Gel 

CvD2, CvE2 

Cropley: CwA, CwC, CyC._- 22 


See footnote at end of table. 


SOIL SURVEY 


TaBLE 5.—Hngineering 


Topsoil 


Fair in surface layer; 
poor in subsoil and 


thotwatimn 
SudstratuMm., 


Fair in surface layer 
and subsoil; poor in 
substratum, 


Fair in surface layer 
and subsoil. 


| 


Suitability as source of— 


i 
Sand and gravel i Road fill | 
| | 
Unsuitable... 2-2-2. Fair in surface layer; 
| poor in subsoil; fair in 
substratum. 
H 
Unsuitable in surface Fair in surface layer and 
layer and subsoil; | subsoil; good in sub- 
fair in substratum, ; stratum. H 
| 
}: Waites ooh lu eos | Go0d. «2 coS i222 65 
H 
Unsuitable.....-2- 2. Good in surface layer 
and subsoil. 
Unsuitable___....22_----- Fair in surface layer 
and subsoil. 
Unsuitable_...22 2-2. Poorssi 505.4 eecees Lee 
POOrsi2 423262 202.2 aes Goode 22 sec soot ee 
Unsuitable... 2-2... 8 Pools. fe cess ot tec See 
| \ 
| Unsuitable... 2-2. POOFos 2 ee ea ee } 
i H 
t i 
i | 
| Unsuitable._..._-.-..2-. Good in surface layer; | 
| ; poor in subsoil; fair 
| in substratum. 
i | 
| 
Unsuitable... 222. Palfocsce shecesa ne ckoee 
i 
i ae 
| Fair in surface layer; Goeds nc ssccocceeete Sse | 
| good in substratum. 


Poor in surface layer and 
subsoil; good in 


Unsuitable in surface 
layer and subsoil; poor 


in substratum. substratum, 1 
Unsuitable...) POG! sos eutn enti eet escces | 


interpretations of soils 


Road location 


Very slow permeability 
in clay subsoil; 
moderate to high 
shrink-swell 

potential. 

Clay loam subsoil; 

low to moderate 

shrink-swell 

potential. 


Slopes of more than 15 
percent; bedrock at 
depth of 2 to 5 feet. 


Moderate permeability 
in subsoil; moderate 
shrink-swell poten- 
tial; slopes of more 
than 15 percent; 
bedrock at a depth 
of 2 to 5 feet. 

Moderate shrink-swell 
potential. 


High shrink-swell 
potential; slopes of 
more than 15 per- 
cent; bedrock at a 
depth of 144 to 3% 
feet. 

Slopes of more than 15 
percent bedrock at a 
depth of 4% to 1% 
feet. 


High shrink-swell po- 
tential; water table 
at a depth of 3 to 4 

_ fect. 

High shrink-swell 
potential; slopes of 
more than 9 percent; 
bedrock at a depth 
of 2 to 5 feet. 

Very slow permeability 
in clay subsoil; 
high shrink-swell 
potential; slopes of 
5 to 15 percent. 

Moderate shrink-swell 
potential. 


Sand subsoil__-..--_-_ 2. 


Very slow permeability 
in clay subsoil; high 
shrink-swell 
potential. 


High shrink-swell 
potential. 


SAN BENITO COUNTY, CALIFORNIA 


Soil features affecting— 


Water-retention structures 


Embankments 


Low strength; cracks 
when dry; moderate to 
high shrink-swell 
potential. 


Moderate strength; sub- 
ject to piping and 
cracking; low to 
moderate shrink-swell 
potential. 

Moderate strength; 
subject to piping; 
bedrock at a depth of 
3 to 5 feet. 


Moderate strength; 
subject to piping and 
eracking; moderate 
shrink-swell poten- 
tial; bedrock at a 
depth of 2 to 5 feet 
or more. 

Moderate strength; 
subject to piping and 
eracking; moderate 
shrink-swell potential. 

Very low strength; 
cracks when dry; high 
shrink-swell potential; 
bedrock at a depth of 
1% to 3% feet; stones 
throughout. 

Moderate strength; 
subject to piping and 
cracking; bedrock at 
a depth of 4 to 1% 
feet. 

Very low strength; 
cracks when dry; high 
shrink-swell potential. 


Very low strength; 
cracks when dry; high 
shrink-swell potential; 
bedrock at a depth of 
2 to 5 feet. 

Moderate to low 
strength; subject to 
piping and cracking; 
high shrink-swell 
potential. 

Low strength; cracks 
when dry; moderate 
shrink-swell potential. 


High strength; subject 


to piping and cracking. 


Low strength; subject 
to piping and crack- 
ing; high shrink-swell 
potential. 


Very low strength; 
cracks when dry; 
high shrink-swell 
potential. 


Reservoir area 


Very slow permeability___ 


Moderately slow perme- 
ability. 


Rapid permeability; 
steep slopes; rock at 
a depth of 2 to 5 feet. 


Moderate permeability ; 
granite at a depth of 
2 to 5 feet or more; 
steep slopes. 


Moderately slow perme- 
ability. 


Slow permeability; 
stones throughout 
profile; bedrock at a 
depth of 134 to 34% 
feet; steep slopes. 


Rapid permeability; 
bedrock at a depth of 
¥% to 14% feet; steep 
slopes. 


Slow permeability; 
water table at a depth 
of 3 to 4 feet. 


Slow permeability; rock 
at a depth of 2 to 5 
feet; steep slopes. 


Very slow permeability; 
slopes of 5 to 15 
percent. 


Moderately slow 
permeability. 


Rapid permeability. —_--- 


Very slow permeability; 
slopes of 2 to 30 
percent. 


Slow permeability __..--. 


Irrigation 


Shallow over claypan; 
low water-holding 
capacity; moderate 
intake rate. 


Most features favorable- - 


Moderately deep to 
deep soils; moderate 
water-holding capac- 
ity; rapid intake rate; 
steep slopes. 

Moderately deep to 
deep soils; steep 
slopes; other features 
favorable. 


Most features favorable—_ 


Moderately deep soil; 
very slow intake rate; 
steep slopes. 


Shallow soils; moderate 
water-holding capac- 
ity; steep slopes. 


Slow intake rate; 
drainage required. 


Moderately deep soils; 
slow intake rate; 
steep slopes. 


Very slow permeability 
in subsoil; slopes of 
5 to 15 percent. 


Most features favorable 


Low water-holding 
capacity; rapid 
intake rate. 

Shallow over claypan; 
low water-holding 
capacity; moderately 
steep slopes in some 
places. 

Slow intake rate______--- 
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Soil limitations for 
use as septic tank filter 
field 


Severe: Very slow per- 
meability in subsoil; 
slopes of as much as 
9 percent. 


Severe: Moderately 
slow permeability in 
subsoil; slopes of as 
much as 9 percent. 


Severe: Slopes of more 
than 15 percent; 
bedrock at a depth of 
2 to 5 feet. 


Severe: Moderate per- 
meability in subsoil; 
slopes of more than 15 
percent; bedrock at a 
depth of 2 to 5 feet 
or more. 


Severe: Moderately 
slow permeability in 
subsoil; slopes of 9 
percent. 

Severe: Slow perme- 
ability; slopes of more 
than 15 percent; bed- 
rock at a depth of 14 
to 3% feet. 


Severe: Slopes of more 
than 15 percent; bed- 
rock at a depth of 
¥% to 1% feet. 


Severe: Slow perme- 
ability; water table at 
a depth of 3 to 4 feet. 


Severe: Slow perme- 
ability; slopes of more 
than 9 percent; bed- 
rock at a depth of 2 
to 5 feet. 

Severe: Very slow per- 
meability in subsoil; 
slopes of 5 to 15 
percent or more. 


Severe: Moderately 
slow permeability ; 
slopes of 2 to 9 
percent. 

Slight to moderate: 
Slopes as great as 9 
percent. 

Severe: Very slow per- 
meability in subsoil. 


Severe: Slow 
permeability. 


90 SOIL SURVEY 


TaBLe 5.—Z'ngineering interpretations 


| 

| Suitability as souree of— | 

7 

Soil series and map symbols! | i 

Topsoil Sand and gravel Road fill i 

| 

Diablo: DaD, DaE?, DaF2, DaG3, BID, DIE2, | Poor... 22 2 _______e Unsuitable oo POOP nie S ie bee aioe wisi 

DIF2. 

(For interpretations of Linne soils in mapping | 
units DID, DIE2, and DIF2, refer to the Linne | 
series.) | 

Docas: DoA, DoC, DsA, DsC..--.......----.---- POOP 3232.22 beh cee | Unsuitable__...--. 22-2 1 hoe et ee OE -| 

i i i 

Edenvale: EcA.........-.---------------------- POOPz cs ieledecedeees eee Unsuitable........---.-- POOP 2 ese deeue Seccase 

1 

Gaviota: GaE, GaE2, GaF2, GrF2..-_._..-.----_ Poor ide toe Lp) ae ee God shes ts toenail | 

Gazos: GtE2, GtF2, GtG3, GsD_____------------- Beadbns 008 2 nit ah at Unsuitable...0..2.----- Pac civackendaste dec 

| | 

Hanford: HaA, HaC, HfA, HfC__._....----------- Good... -_-2..---------- Unsuitable..............] Good to fair_.....-.2... 

Henneke: HnF2, HsG3___-._.-------------------- Poors ssi: tices leesess POOP scsccuces seer eee POOP ocieei sees cs eoet 

Kettleman: KeD, KeF2, KmF2___-___------------- POOFss sous see e wees Unsuitable.-_..--------- Fait. socslose see 

| 

Laniger baGsued een ett ode ete Pain. cosek te tet Faite oss spool cele es Godd si Soh ostanow’ H 

i 

| | 

Linne: LnD, LnE2, LnF2, LnF3, Ls&2, LsF2. POOR Oh ee eeet cid | Unsuitable_.-22222--22-- | Pair. cs. esccscsecus seed 

(For interpretations of Shedd soils in mapping 

units LsE2 and LsF2, refer to the Shedd series.) | i 

i | 

| | 

Lod63liG?-co.céeceis s2SessSoesec ectobeackwted Poors. s2sce325c3ebee Fee Unsuitable_......-..--_- Poor_.._---....--2----- 

H | i 

| | | 

Los Banos: LuC, LuO2, LuF3_..---_-----..------- | POOP. caeseolechccss a4 | Unsuitable in surface Se eee eee SE 


| layer and subsoil; un- | 
suitable in substratum. | 


y 
io) 
8 
3 


Les Gatos: LvE, LvF2, LwF2 2 tN Als coe chem aide cee oe | Unsuitable......2...---- i TAA Retest Bie and | 


See footnote at enc 0° takle. 


of soils—Continued 


Road location 


High shrink-swell 
potential; slopes of 
more than 9 percent; 
bedrock at a depth 
of 24 to 6 feet or 
more, 

Moderate shrink-swell 
potential. 


High shrink-swell 
potential. 


Slopes of more than 15 
percent; bedrock at 
a depth of % to 2 
feet. 

Moderate shrink-swell 
potential; slopes of 
more than 15 
percent; bedrock at 
a depth of 2 to 5 
feet. 

Most features favor- 
able. 


Low shrink-swell po- 
tential; slopes of 
more than 15 per- 
cent; bedrock at a 
depth of 114 to 2 
feet. 

Low shrink-swell po- 
tential; slopes of 
more than 15 per- 
cent; bedrock at a 
depth of 214 to 5 
feet. 


Gravelly soils; slopes of 
more than 30 per- 
eent; bedrock at a 
depth of 1% to 4 
feet. 

Moderate shrink- 
swell potential; 
slopes of more than 
9 percent; bedrock at 
a depth of 2 to 5 
feet. 

Shaly soils; slopes of 
more than 50 per- 
cent; bedrock at a 
depth of 1 to 114 
feet. 

Slow permeability in 

) subsoil; high 
shrink-swell poten- 
tial; slopes of more 
than 15 percent in 
some places. 

Moderate shrink- 
swell potential; 
slopes of more than 
15 percent; bedrock 
at a depth of 114 to 
5 feet. 


SAN BENITO COUNTY, CALIFORNIA 


Soil features affecting— 


Water-retention structures 


Embankments 


Reservoir area 


Very low strength; 
cracks when dry; 
high shrink-swell 
potential; bedrock at 
a depth of 214 to 6 
feet or more. 

Moderate strength; 
subject to piping and 
cracking; moderate 
shrink-swell potential. 

Very low strength; 
cracks when dry; high 
shrink-swell potential. 

Moderate strength; 
subject to piping; 
bedrock at a depth of 
¥ to 2 feet. 

Moderate strength; 
moderate shrink-swell 
potential; bedrock at 
a depth of 2 to 5 
feet. 


Moderate strength; sub- 
ject to piping and 
cracking; low shrink- 
swell potential. 


High to moderate 
strength; subject to 
piping; low shrink- 
swell potential; rock at 
a depth of 114 to 2 
feet. 

Moderate strength; sub- 
ject to piping and 
cracking; low shrink- 
swell potential; bed- 
rock at a depth of 21% 
to 5 feet. 


High strength; subject to 
piping and cracking; 
bedrock at a depth 
of 1% to 4 feet. 


Low strength; moderate 
shrink-swell potential; 
bedrock at a depth of 
2 to 5 feet. 


Moderate strength; sub- 
ject to piping and 
cracking; bedrock at 
a depth of 1 to 134 
feet. 

Low strength; cracks 
when dry; high shrink- 
swell potential. 


Low strength; cracks 
when dry; moderate 
shrink-swell poten- 
tial; bedrock at a 
depth of 1% to 5 feet. 


Slow permeability; 
bedrock at a depth of 
24 to 6 feet or more; 
steep slopes. 


Moderate permeability. __ 


Slow permeability_----_- 


Moderate permeability ; 
bedrock at a depth 
of % to 2 feet; steep 
slopes. 

Moderately slow 
permeability; bed- 
rock at a depth of 2 
to 5 feet; steep slopes. 


Rapid permeability —---__ 


Moderately slow per- 
meability; bedrock at 
a depth of 1}4 to 2 
feet; steep slopes. 


Moderate permeability ; 
bedrock at a depth of 
244 to 5 feet; steep 
slopes. 


Rapid permeability; bed- 
rock at a depth of 1% 
to 4 feet; steep slopes. 


Moderately slow per- 
meability; bedrock at 
a depth of 2 to 5 feet; 
steep slopes. 


Moderately rapid per- 
meability; bedrock at 
a depth of 1 to 1% 
feet; steep slopes. 


Slow permeability; 
steep slopes in some 
places. 


Moderately slow per- 
meability; bedrock at 
a depth of 144 to 5 
feet. 


Irrigation 


Deep soils; slow intake 
rate; steep slopes. 


Highly calcarcous soils; 
other features 
favorable. 


Slow intake rate___.___-_- 


Shallow soils; low 
water-holding capac- 
ity; steep slopes. 


Moderately deep to 
to deep soils; slow 
intake rate; steep 
slopes. 


Most features favorable. 
Shallow soils; low water- 


holding capacity; 
steep slopes. 


Moderately deep to deep 


soils; steep slopes. 


Moderately deep soils; 
rapid intake rate; low 
water-holding capac- 
ity; steep slopes. 


Moderately deep soils; 
steep slopes. 


Shallow soils; low water- 
holding capacity; 
steep slopes. 


Slow permeability in 
subsoil; steep slopes in 
some places. ' 


Moderately deep soils; 
steep slopes. 
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Soil limitations for 
use as septic tank filter 
field 


Severe: Slow perme- 
ability; slopes of more 
than 9 percent; bed- 
rock at a depth of 
2% to 6 feet. 


Moderate: Moderate 
permeability; slopes 
of as much as 9 
percent. 

Severe: Slow 
permeability. 


Severe: Slopes of more 
than 9 percent; bed- 
rock at a depth of 
¥% to 2 feet. 

Severe: Moderately 
slow permeability ; 
slopes of more than 9 
percent; bedrock at 
a depth of 2 to 5 feet. 


Slight on slopes of 0 to 5 
percent; moderate on 
slopes of 5 to 9 per- 


eent: Rapid perme- 
ability. 
Severe: Moderately 


slow permeability ; 

slopes of more than 9 
percent; bedrock at a 
depth of 114 to 2 feet. 


Moderate on slopes of 5 
to 10 percent; severe 
on slopes of more than 
10 percent: Moderate 
permeability; bedrock 
at a depth of 234 to 5 
feet. 

Severe: Slopes of more 
than 30 percent; bed- 
rock at a depth of 114 
to 4 feet. 


Severe: Moderately 
slow permeability; 
slopes of more than 9 
percent; bedrock at a 
depth of 2 to 5 feet. 


Severe: Moderately 
rapid permeability ; 
slopes of more than 50 
percent; bedrock at a 
depth of 1 to 114 feet. 

Severe: Slow permea- 
bility in subsoil. 


Severe: Moderately 
slow permeability; 
slopes of more than 15 
percent; bedrock at a 
depth of 114 to 5 feet. 
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Soil series and map symbols! 


Mocho: 


Nacimiento: NaD, NaE, NaF2, NaG2, NcG3 


Pacheco: 


Pa Pélesetoseeteuseere see kece teaser. 


Panhill: PhC oo -22c22evcceeschc en cetecue on 


Panoche: PIA, PIC, PkA, PkC.....-----.----- 


Pinnacles: PnE2, PnG3__.-.....----------- 


See footnote at ond of table. 
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SOIL SURVEY 


TaBLe 5.—Engineering interpretations 


Suitability as source of— 


Topsoil 


| Sand and gravel 


1 
| Poor in surface layer; 
good in substratum. 


Fair in surface layer and 
subsoil; unsuitable 
below a depth of about 
50 inches. 


| Fair to poor_____--.----- 


| 


Unsuitable__.-. 2222-2 
| Unsuitable...00-.22 22 - 


Unsuitable._......._-._- 


Unsuitable_...-.-. 2-2. 


Unsuitable_._.....2 22 
Unsuitable... 22222 oe 


| Unsuitable___.....22-- 


| 

Unsuitable in surface 
layer; good in 

| substratum. 


Unsuitable__.....222--_- i 


| Unsuitable__-.....22--_. | 


Fair in surface layer; 


1 Poor in surface layer; 


| Fair in surface layer 
and subsoil; good in 


Good in surface layer; 
poor in subsoil. 


of soils—Continued 


Road location 


Sand substratum. __.. 


Gravelly soils; sandy 
substratum. 


Water table at a depth 
of 2 to 5 feet or 
more. 


Most features favor- 
able; MrB gravelly 
throughout. 

Moderate shrink- 
swell potential. 


Moderate shrink- 
swell potential. 


Moderate shrink- 
swell potential; 
slopes of more than 
9 percent; bedrock 
at a depth of 4 to 
14 feet, 

Moderate shrink- 
swell potential; 
slopes of more than 
15 percent; bedrock 
at a depth of 2 to 5 
fect. 

Moderate shrink- 
swell potential; 
water tnble at a 
depth of 3 to 5 feet. 

Moderate to high 
shrink-swell poten- 
tial; water table at 
depth of 3 to 5 feet. 

Moderate to high 
shrink-swell poten- 
tial; water table at 
a depth of 3 to 5 
feet. 

Moderate shrink- 
swell potential; 
gravel below a 
depth of 60 inches. 

Moderate shrink- 
swell potential. 


Slopes of more than 15 
percent; bedrock at 
a depth of 2 to 4 
feet. 


Slopes of more than 15 
percent hardpan at 
a depth of 2 to 3 
feet. 


SAN BENITO COUNTY, CALIFORNIA 


Soil features affecting 


Water-retention structures 


IEmbankments 


High strength; subject 
to piping and crack- 


ing. 
High strength; subject 
to piping and crack- 


ing, 

Moderate strength; sub- 
ject to piping and 
cracking. 


Moderate strength; 
subject to piping and 
cracking. 

Moderate strength; 
subject to piping and 
cracking; moderate 
shrink-swell potential. 

Low strength; cracks 
when dry; moderate 
shrink-swell potential. 


Low strength; cracks 
when dry; moderate 
shrink-swell potential; 
bedrock at a depth 
of % to 1% feet. 


Low strength; cracks 
when dry; moderate 
shrink-swell potential; 
bedrock at a depth 
of 2 to 5 feet. 


Moderate strength; 
subject to piping; 
moderate shrink- 
swell potential. 

Low strength; cracks 
when dry; moderate 
to high shrink-swell 
potential. 

Low strength; cracks 
when dry; moderate 
to high shrink-swell 
potential. 


Moderate strength; 
subject to piping and 
cracking; moderate 
shrink-swell potential. 

Moderate strength; 
subject to piping and 
cracking; moderate. 
shrink-swell potential. 

Moderate to low 
strength; subject to 
piping and cracking; 
bedrock at a depth of 
2 to 4 feet. 

Moderate strength; sub- 
ject to piping and 
cracking. 


Reservoir area 


Rapid permeability. __~-- 
Rapid permeability _---- 


Moderately rapid to 
rapid permeability ; 
water table at a depth 
of 2 to 5 feet or more. 


Moderately rapid. 
permeability. 


Moderate permeability. -- 


Moderately slow 
permeability. 


Moderately slow 
permeability; rock at 
a depth of % to 1'4 
feet; steep slopes. 


Moderately slow 
permeability; bedrock 
at a depth of 2 to 5 
feet; steep slopes. 


Moderately slow 
permeability; water 
table at a depth of 3 
to 5 feet. 

Slow permeability; 
water table ata 
depth of 3 to 5 feet. 


Slow permeability; 


water table at a 
depth of 3 to 5 feet. 


Moderate permeability___ 


Moderate permeahbility—.. 


Slow permeability; bed- 
rock at a depth of 2 to 
4 feet; steep slopes. 


Hardpan at a depth of 2 
to 3 feet; steep slopes. 


Irrigation 
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Soil limitations for 
use as septic tank filter 
field 


Rapid intake rate low 
water-holding capacity. 


Rapid intake rate; low 
water-holding capac- 
ity. 

Rapid intake rate; low 
water-holding capac- 
ity; drainage required. 


Most features favorable. - 


Most features favorable_ - 


Most features favorable__ 


Shallow soils; low 
water-holding capacity; 
steep slopes. 


Moderately deep to deep 
soils; steep slopes. 


Drainage required; 
slightly to highly 
saline. 


Slow permeability in 
subsoil; drainage 
required; slightly to 
highly saline. 

Slow intake rate; 
drainage required; 
slightly to highly 
saline. 


Most features favorable- - 


Most features favorable__ 


Moderately deep to deep 
soils; steep slopes. 


Moderately deep soils; 
moderate water-hold- 
ing capacity; steep 
slopes. 


Slight: Most features 
favorable. 


Moderate: Slopes of as 
much as 9 percent;, 
flooding hazard. 

Moderate: Water table 
at a depth of 2 to 5 
feet or more. 


Moderate: Slopes as 
great as 9 percent; 
flooding hazard. 

Moderate: Moderate 
permeability; slopes 
as of much as 9 
percent. 

Severe: Moderately 
slow permeability; 
slopes of more than 
9 percent. 

Severe: Moderately 
slow permeability; 
slopes of more than 
15 percent; bedrock 
at a depth of 14 to 
114 feet. 

Severe: Moderately 
slow permeability; 
slopes of more than 
9 percent; bedrock at 
a depth of 2 to 5 feet. 


Severe: Moderately 
slow permeability ; 
water table ata 
depth of 3 to 5 fect. 

Severe: Slow per- 
meability; water 
table at a depth of 
3 to 5 feet. 

Severe: Slow per- 
meability; water 
table at a depth of 
3 to 5 feet. 


Moderate: Moderate 
permeability ; slopes 
of as much as 9 
percent. 

Moderate: Moderate 
permeability; slopes 
of as much as 9 
percent. 

Severe: Slow permea- 
bility in subsoil; slopes 
of more than 15 per- 
cent; bedrock at a 
depth of 2 to 4 feet. 

Severe: Slopes of more 
than 15 percent; hard- 
pan at a depth of 2 to 
3 feet. 
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SOIL SURVEY 


Soil serics and map symbols ! 


Topsoil | 


Pleasanton: 


PUBs wete sc Seed a sesh ee ete see sede 


ReiffscReA,: ReC. soon sees wel See se neces ee 


Rincon: RsA, RsC, RsD2, RnA, RnC, RnD2_.-____-- 


alinussSaA2/SaGc ccc ceases soc bese ces 


San Benito: SbD, SbE2, SbF2, SbF3 


Santa Lucia: SdF2, SdG3 


Shedd: ShD, ShE2, ShF2, ShF3 


Sheridan: SkD, SkE, SkE2, SkG2, SkG3 


Soper: SmD, SmE2, SmF2, SID, SIE2, SIF2 


Sorrento: 


SNA, (Siewawnsne sto -+22 hase bone Seeees sts ! 


See footnote at end of tabi 


® 


| 


| Bok 
Fair in surface layer and 


Fair in surface iayer and 
siibsoil; poor in sub- 
stratum. 


Fair in surface layer and 
subsoil; poor in sub- 
stratum. 


Fair in surface layer; 
poor in substratum. 


Fair in surface layer: 
poor in subsoil and 
substratum. 


Fair to poor__-.--------- 


Fair to poor____-.------ 


subsoil; poor in 
substratum, 


Fair to poor-..---------- 


Fair to poor._...-..----- | 


TaBLE 5.—Engineering interpretations 


Suitability as souree of— 


Sand and gravel 


Road fill 


Unsuitable in surface 
layer and subsoil; fair 
in substratum. 

Poor in surface layer 


and subsoil; fair in 
substratum. 


Poor in surface layer; 
unsuitable in sub- 
stratum. 


Unsuitable..__.--..-_-_- 


Unsuitable... 2-2-2 -- 


Unsuitable__...-.---..-- 


Unsuitable in surface 
layer and subsoil; fair 
to poor in substratum. 


Unsuitabe____---_-.---- 


| 


Fair in surface layer and 
subsoil; good in sub- 
stratum, 


Fair in surface layer and 
subsoil; good in sub- 
stratum. 


} = 
Good in surface layer; 


fair in substratum. 


Fair in surface layer and 
substratum; poor in 
subsoil. 


Maitsto3502 eee tt ek St 


Fair.i. 2224 Sey Ske ees: 


of sotls—Continued 


Road location 


Moderate shrink-swell 
potential. 


Gravelly soils; mod- 
crate to low shrink- 
swell potential. 


Low to moderate 
shrink-swell poten- 
tial. 


Slowly permeable; clay 
subsoil; high shrink- 
swell potential. 


Moderate shrink- 
swell potential. 


Moderate shrink-swell 
potential; slopes of 
more than 9 percent; 
bedrock at a depth 
of 2 to 4 feet. 

Low shrink-swell 
potential; slopes of 
more than 30 per- 
cent; bedrock at a 
depth of 144 to 344 
feet. 


Moderate shrink-swell 
potential; slopes of 
more than 9 percent; 
bedrock at a depth 
of 114 to 314 feet. 


Slopes of more than 15 
percent; bedrock at 
a depth of 114 to 5 
feet. 


Low shrink-swell 
potential; slopes of 
more than 9 percent; 
bedrock at a depth 
of 214 to 4 feet. 


Moderate shrink-swell 
potential. 


Gravelly soils; low 
shrink-swell 
potential. 


Moderate shrink-swell 
potential. 


309-963-—68-——_7 


SAN BENITO COUNTY, CALIFORNIA 


Soil features affecting 


Water-retention structures 


Embankments 


Low strength; subject to 
piping and cracking; 
moderate shrink-swell 
potential, 

Low strength; subject to 
piping and cracking; 
moderate to low 
shrink-swell potential. 

Moderate strength; sub- 
ject to piping and 
cracking. 


Very low strength; 
cracks when dry; high 
shrink-swell potential. 


Low strength; cracks 
when dry; moderate 
shrink-swell potential. 


Low strength; cracks 
when dry; moderate 
shrink-swell potential; 
bedrock at a depth of 
2 to 4 feet. 

High to moderate 
strength; subject to 
piping and cracking; 
ow shrink-swell poten- 
tial; bedrock at a 
oat of 114 to 314 


eet. 
Moderate strength; sub- 
ject to piping and 
cracking; moderate 
shrink-swell potential ; 
bedrock at a depth of 
1% to 314 feet. 
Moderate strength; sub- 
ject to piping and 
cracking; bedrock at 
a depth of 114 to 5 
feet or more. 
Low strength; subject 
to piping and crack~- 
ing; low shrink-swell 
potential; bedrock at a 
depth of 214 to 4 feet. 


Moderate strength; 
subject to piping and 
cracking; moderate 
shrink-swell potential. 


| Moderate strength; 


subject to piping and 
cracking; low shrink- 
swell potential. 

Low strength; cracks 
when dry; moderate 
shrink-swell potential. 


Reservoir area 


Moderately slow perme- 
ability. 


Moderately slow permea- 
bility. 


Moderately rapid per- 
meability. 


Slow permeability; 
strongly sloping in 
some places. 


Moderately slow per- 
meability. 


Moderately slow per- 
mewability; bedrock at 
a depth of 2 to 4 feet; 
steep slopes. 


Moderately rapid per- 
meability; bedrock at 
a depth of 114 to 3144 
feet; steep slopes. 


Moderate permeability ; 
stones in substratum; 
bedrock at a depth of 
114 to 34 feet; steep 
slopes. 


Moderately rapid per- 
meability; bedrock at 
a depth of 114 to 5 
feet or more; steep 
slopes. 

Moderately slow perme- 
ability; bedrock at a 
depth of 2}4 to 4 feet; 
steep slopes. 


Moderate permeability _-- 


Moderate permeability __ 


Moderately slow 
permeability. 
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Trrigation 


Soil limitations for 
use as septic tank filter 
field 


Most features favorable. -_ 


Most features favorable _- 


Most features favorable_ 


Slowly permeable sub- 
soil; steep slopes in 
some places. 


Most features favorable - 


Moderately deep soils; 
steep slopes. 


Moderately deep soils; 
rapid intake rate; low 
water-holding capac- 
ity; steep slopes. 


Moderately deep soils; 
steep slopes. 


Moderately deep to deep 
soils; moderate water- 
holding capacity; 
steep slopes. 


Moderately steep slopes_-_ 


Most features favorable. - 


Most features favorable. 


Most features favorable. _ 


Severe: Moderately 
slow permeability in 
subsoil. 


Severe: Moderately 
slow permeability in 
subsoil. 


Moderate: Moderate 
permeability in sub- 
stratum; slopes of 
more than 9 percent. 

Severe: Slowly per- 
meable in subsoil; 
slopes of more than 9 
percent in some places. 

Severe: Moderately 
slow permeability; 
slopes of as much as 9 
percent. 

Severe: Moderately 
slow permeability; 
slopes of more than 9 
percent. 


Severe: Slopes of more 
than 30 percent; bed- 
rock at a depth of 114 
to 3% feet. 


Severe: Moderate per- 
meability; slopes of 
more than 9 percent; 
bedrock at a depth of 
of 114 to 34 feet. 


Severe: Slopes of more 
than 9 percent; bed- 
rock at a depth of 14 
to 5 feet or more. 


Severe: Moderatcly 
slow permeability in 
subsoil; slopes of more 
than 9 percent; bed- 
rock at a depth of 
214 to 4 feet. 

Moderate: Moderate 
permeability; slopes 
of as much as 9 
percent. 

Moderate: Moderate 
permeability. 


Severe: Moderately 
slow. permeability ; 
slopes of as much as 
9 percent. 
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Soil series and map symbols! 


Sween: 
SsE2oSsF2enscseide ce ectesetusebooeeus eee 


Vallecitos: VaD, VaE, VaF, VaF2, VrE2, VrF2._.-- 


Willows: We, Wk, Ws, Ww2.. pen een ete ae 


Yolo: 
VYoR, YoCOo 22 eeeereiss set 


SOIL SURVEY 


Fair to good 


Topsoil 


Fair to good.... 


TaBLE 5.—Engineering interpretations 


Suitability as source of— 


Sand and gravel | Road fill 


Unsuitable_......_.----- Fair in surface layer; 
poor in subsoil. i 
Unsuitable... PoOrsceccurectsecscles 


Unsuitable in surface 


Fair to poor.._-.---_.-- 
layer and subsoil. 


Unsuitable... 2222-2 ee POOfjs2 oe Sosa oad e 
Unsuitable in surface Fairs 2 sos. eee 


layer and substratum. 


1 Because their properties vary, interpretations were not made for Badland (BaG), Gullied land (GuE), Igneous rock land (/gG), Land- 
slides (LdF), Mine pits and dumps (MnG), Riverwash (Rw), Sandy alluvial land (Sc), Sedimentary rock land (SeG), Terrace escarpments 


(TeF). 


Soil name and location 


Antioch loam: _ 
400 yards E. of Basarich ranch- | 
house on McMahan Road. 


Arnold loamy sand: _ | 
100 yards N. and 30 yards W. 
of the end of Rea Road. 


Sandstone. 


Sec footnotes at end of table. 


Parent material 


Stratified sand, silt, 
and clay; gravelly 

| in some places. 

i 


| 
| 
| 
| 
| 


Cali- 
fornia | 
report 

No. 


V6a 


5005 | 
5006 
5007 


5019 
5020 
5021 | 
5022 


| 
| 


Depth 


Taches 


0-10 | 
13-25 
54-76 | 


0-12 | 
12-22 | 
22-46 

46-90 | 


i 
H 
| 
| 
i 
| 


TaBLe 6.—HEngineering 
5 : 
Moisture-density ? Mechanical 
analysis 3 
| Percentage 
Horizon passing sieve— 
Maximum | Optimum 
dry moisture 
density 
Sin. | 8% in. | % in. 
Lb. per eu. fi. Percent 
Ap | 123 
B2it 106 | 
Tice2 115 | 
| i 
Ap | 126 9 | 
Ci i 131 | $ | los | 
C2 130 | WO) ati cacheasss sake) 
63 129 | Te eed Rees Loe: | 


of soils—Continued 


Soil features affecting— 


| 
Road location 


Slow permeability in 
clay subsoil; mod- 
erate to high shrink- 
swell potential; 
slopes of more than 
15 percent; bedrock 
at a depth of 144 to 
4 feet. 

Slow permeability in 
clay subsoil ; low shrink- 
swell potential; 
slopes of more than 
15 percent; bedrock 
at a depth of 14 
to 234 feet. 

Slow permeability in 
clay subsoil; mod- 
erate shrink-swell 
potential; slopes of 
more than 9 per- 
cent; bedrock at a 
depth of 1 to 3 feet. 

High shrink-swell 
potential; water 
table at a depth of 
14 to 3 feet. 

Moderate shrink-swell 
potential; gravelly 
below a depth of 40 
inches. 

Low shrink-swell 
potential; gravelly 
soils. 


SAN BENITO COUNTY, CALIFORNIA 


Water-retention structures 


Embankments 


Low strength; cracks 
when dry; moderate 
to high shrink-swell 
potential; bedrock at 
a depth of 134 to 4 
feet. 


Very slow strength; 
cracks when dry; low 
shrink-swell potential; 
bedrock at a depth of 
1% to 234 feet. 


Moderate to low 
strength; subject to 
piping and cracking; 
moderate shrink-swell 
potential; bedrock at 
a depth of 1 to 3 feet. 


Very low strength; 
cracks when dry; high 
shrink-swell potential. 


Moderate strength; 
subject to piping and 
cracking; moderate 
shrink-swell potential. 

Moderate strength; 
subject to piping and 
cracking; low shrink- 
swell potential. 


Reservoir area 


Slow permeability; 
bedrock at a depth 
of 114 to 4 feet; steep 
slopes. 


Slow permeability ; 
bedrock at 1% to 214 
feet; stones and rocks; 
steep slopes. 


Slow permeability; 
bedrock at 1 to 3 feet; 
steep slopes; rock 
outcrops. 


Very slow permeability; 
water table at a 
depth of 114 to 3 feet. 


Moderate permeability... _ 


Moderate permeability-_- 


Irrigation 


Moderately deep soils; 
slow intake rate; 
steep slopes. 


Shallow soils; slow 
intake rate; steep 
slopes. 


Shallow soils; slowly 
permeable subsoil; 
steep slopes. 


Slow intake rate; 
drainage required; 
slightly to highly 
saline. 


Most features favorable. - 


Most features favorable. _ 
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Soil limitations for 
use as septic tank filter 
field 


Severe: Slow perme- 
ability in clay subsoil; 
slopes of more than 
15 percent; bedrock 
at a depth of 1% to 
4 feet. 


Severe: Slow perme- 
ability in subsoil; 
stopes of more than | 
15 percent; bedrock at 
a depth of 1% to 24% 
feet. 


Severe: Slow perme- 
ability in clay subsoil; 
slopes of more than 
9 percent; bedrock at 
a depth of 1 to 3 feet. 


Severe: Very slow per- 
meability; water 
table at a depth of 
114 to 8 feet. 
Moderate: Moderate 
permeability; slopes 
of as much as 9 
percent. 
Slight to moderate: 
oderate permeability. 


test data ! 


Mechanical analysis*’—Continued 


Percentage passing sieve—Continued 


No.4 No.10 No. 40 No. 200 
(4.7 (2.0 (0.42 (0.074 0.05 
mm.) mm.) mm.) mm.) mm. 
100 99 94 73 68 
i es 100 97 83 81 
go eee 100 96 75 71 
ss aie | 100 80 27 26 
eee \ 100 85 33 31 
100 | 99 80 24 23 
ein © : 100 80 24 23 


Percentage smaller than— 


0.02 0.005 0.002 

mm. mm. mm. 
45 24 19 
64 51 45 
48 29 20 
20 10 6 
23 12 8 
19 13 9 | 
19 13 il 


Liquid Plasticity 
limit index 

23 8 

53 29 

40 20 

6 NP *NP 

NP NP 

NP NP 

NP NP 


Classification 
AASHO # Unified 5 
A-4(8) CL 
A-7-6(18) CH 
A-6(12) CL 
A-2-4(0) SM 
A-2-—4(0) SM 
A-2-4(0) SM 


A-2-4(0) 


98 SOIL SURVEY 
Tasie 6.—LEngineering 
———$_ 
| Moisture-density 2 Mechanical 
| analysis 3 
Cali- _ 
| fornia Percentage 
Soil name and location Parent material report Depth | Horizon a A passing sieve— } 
No. Maximum ptimum 
j | dry moisture 
i | density 
| | | 3in. | ¥4in. | % in. 
[pee oe as i ee = ran emer Tea 
Clear Lake clay: vee | Inches | | Lb, per cu. ft. Percent 

30 yards E., of intersection of | Stratified alluvium. 5008 0-12 | Ap 101 19} leceee le tece {tte 
San Felipe Road and State | 5009 12-30 | Al 106 18 ieee leat ceteris | 
Route 156. 5010 | 40-70 | C2 | 105 193jecee foe eek ba | 

Gaviota loam: | | | 
sAVIOUa 168i. { 1 i H 

300 yards N. of Clear Creek Sandstone and | 5011 0-7 | Al lil 1G Joseccd [assets |---=-- 
Road and 0.75 mile from sandy shale. 5012 7-19 | Cl 118 14 100 98 90 
Hernandez valley. | 

Henneke fine gravelly loam: . 

1 mile N. of Clear Creck by Serpentine. 5013 0-3 | A 97 23 | 100 97 95 
Clear Creek and New Idria 5014 3-11 | Bat | 103 21 100 99 95 
Road. 5015 | 11-25 | C 108 it eet 100 | 95 

Kettleman loam: : 

2 miles N. of Ashurst oil lease | Sandstone. 5017 | 10-22 | Ai 105 19 jarseo. [tee shes oes 
road on New Idria Road and 5018 | 22-41 | Cl 106 19* |p ocee| veces tec ecSs 
0.25 mile W. of Cedar Flats. 

Pacheco silt loam: 

50 yards N. of Pacheco School Stratified alluvium. 5023 9-20 | Al2 116 14;|o2leotlieecelicnas 
on the NW. corner of Shore 5024 | 32-64 | C2g 116 14; |e wontlecvedd|socess 
Road and Lovers Lane. 

Panoche loam: . 

400 yards SE. of Recalde ranch- | Stratified alluvium. ae a ep A ¢ Se tect aie d|aseeed 

house. — 1 15.4 Soszels Saece chess 
5027 | 39-76 | C3 110 14 Jeo co eclo asec hace. 
Pinnacles coarse sandy loam: 

0.5 mile E. of Jef Schmidt ranch- | Arkosic sandstone. 5028 O-S | All 128 9 100 98 97 
house and 300 yards W. of 5029 | 12-22 | Bat 116 14 peo 6 100 99 
main ranch road. 5030 | 25-60 | C 127 1O Te ccece 100 99 

Rincon silty clay loam: ; . 

600 yards I. of house on Young Stratified alluvium. 5031 0-12 | Ap lil 16% [eoe ese kee suet 
Ranch and 200 yards N. of 5032 | 33-45 | B22t 107 TSS) oece seve ex wc 
stream. 5033 | 45-80 | Cea 100 20 eset eco ec oel bse sed 

San Benito clay loam: | | 

40 yards N. of Willow Creek | Sandstone and 5001 8-20 | Al2 112 15? [oissece|oseete]s cece 
Road and 0.5 mile S. of shale. 5002 | 20-35 ; Cl 112 0 a eee ee es rere | 
Morelini ranchhouse | 5003 | 35-45 | Ceca | 114 Fst ee epee Pear pap ae 

ene ean 2 ; | | : | | i i | 

30 yards E. of King City Road | Sandstone. 5034 3-12 | Al2 98 | 7 ee fede ds y Foes 
and 4 miles SW. of Bitter- 5035 | 20-32 | TICl 92 26-|5e22.¥ ——- sive 
water store. \ | | 

Vallecitos loam: | | H | 

20 yards N. of ranch road and i Metamorphosed | 5041 | 0-6 Al 127 10 }o2e3 ye 100 97 | 

0.5 mile N. of ranchhouse, sandstone. 5042 | 17-32 | Bat 117 13; 160 89; 98) 
Willows clay: | | | | 

60 yards N. of Bolsa Road and Stratified alluvium. ; 5088 | 0-12 | Ap | 100 | 17h ecere sasen ed toe he | 

0.25 mile W. of Shore Road. | 5039 | 19-33 | Al2 | 109 | 16 |__uw. juscese beckad ; 
| 8040; 38-87 | Cl 108 | ie Pere peewee \ | 
ie i u i 
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1 Tests performed by District V, California Division of Highways, in accordance with procedures given in ‘California Materials Manual 
for Testing and Control Procedures” (8). 

2 Based on method of test for relative compaction of untreated and treated soils and aggregates, test method No. Calif. 216 (8). 

3 Mechanical analyses by the procedure of California Division of Highways. Results by this procedure frequently may differ seomewhat 
from results obtained by the soil survey procedure of the Soil Conservation Service (SCS). In the California procedure, the fine material 
is analyzed by the hydrometer method and the various grain-sized fractions are calculated on the basis of all the material, including that 
coarser than 2 millimeters in diameter. In the SCS soil survey procedure, the fine material is analyzed by the pipette method and the 


test data '—Continued 
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No.4 | No.10 
(4.7 (2.0 
mm.) mm.) 
ecg eee, 100 
aa cae 100 
oe hake 100 
100 99 
75 65 
92 83 
89 79 
89 78 
100 99 
100 98 
ee eae 100 
100 99 
seco! 100 
100 93 
Sos 100 
94 87 
98 92 
96 87 
"400 | 98 
100 99 
100 99 
100 99 
100 98 
100 93 
91 83 
94 88 
iia Gee | 
bacbnce 100 


Mechanical analysis ?—Continued 


No, 40 


Percentage passing sieve—Continued 


No. 200 


Percentage smaller than— 


0.02 


mm. 


Liquid 
limit 
0.005 0.002 
mm. mm, 

56 45 58 
55 46 70 
61 45 57 
33 23 37 
20 13 36 
12 9 NP 
18 16 51 
13 12 43 
14 11 33 
17 11 32 
32 25 36 
40 29 35 
26 21 29 
16 11 34 
35 24 35 
8 6 NP 
42 38 52 
10 8 27 
47 39 45 
46 42 51 
13 8 36 
35 30 41 
37 27 40 
31 24 37 
22 15 31 
18 12 35 
25 16 33 
40 32 53 
63 52 64 
81 81 63 
52 41 44 


Plasticity 
index 


30 
31 


Classification 

AASHO 4 Unified 5 
A-7-6(20) CH 
A-7-6(20) CH-MH 
A-7-6(19) CH 
A-4(8) ML 
A-4(3) SM-SC 
A-2-4(0) SM 
A-2-7(2) SM 
A-2-5 (0) SM 
A-4(4) ML 
A~4(4) ML 
A-4(8) ML 
A-6(9) ML-CL 
A-4(8) ML-CL 
A-2-6(1) sc 
A-6(10) CL 
A-2-4(0) SM 
A-7-6(13) CH 
A-2-4(0) SM-SC 
A-7-6(15) CL 
A-7-6(18) CH 
A-4(8) ML 
A-7-6(12) CL 
A-6(11) CL 
A-6(9) CL 
A-4(4) ML 
A-4(2) SM 
A-4(3) SM-SC 
A-7-6(14) CH 
A-7-6(20) CH 
A-7-6(20) CH 
A-7-6(14) CL 


material coarser than 2 millimeters in diameter is excluded from calculations of grain-size fractions. The mechanical analyses used in this 
table are not suitable in naming textural classes for soil. 

4 Based on Standard Specifications for Highway Materials and Methods of Sampling and Testing (Pt. 1, Ed. 8). The classification 
of Soils and Soil-Aggregate Mixtures for Highway Construction Purposes, AASHO Designation M 145-49 (1). 

5 Based on the Unified Soil Classification System, Tech. Memo. No. 3-357, v. 1, Waterways Experiment Station. Corps of Engineers, 
March 1953 (10). Soils that have a plasticity index within 2 points of A-line are to be given a borderline classification. Examples of borderline 
classification thus obtained are ML-CL, SM-SC, and CH-MH. 

&§ NP= Nonplastic. 
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Engineering classification systems 


Two systems of classifying soils are in general use 
among engineers. One is the system approved by the 
American Association of State Highway Officials (AA- 
SHO) (2), and the other is the Unified system adopted 
by the Corps of Engineers, U.S. Army (10). Both sys- 
tems are used in this survey and are explained in the 
following paragraphs. The explanations are taken largely 
from the PCA Soil Primer (4). 

AASHO classification system—Most highway engi- 
neers classify soil material according to the AASHO 
system. In this system soil material is classified in seven 
principal groups. These groups range from A~1 (grav- 
elly soils of high bearing capacity, the best soils for sub- 
grade) to A~7 (clay soils having low strength when wet, 
the poorest for subgrade). Within each group, the rela- 
tive engineering value of the soil material is indicated 
by a group index number. Group index numbers range 
from 0 for the best material to 20 for the poorest. For 
the soils tested, the group index numbers are shown in 
table 6 in parentheses following the soil group symbol. 
The estimated AASHO classification of the soils in the 
county, without group index numbers, is given in table 4. 

Unified classification system—The Unified system 
identified materials as coarse grained, eight classes; fine 
grained, six classes; and highly organic. The tested soils 
are classified according to the Unified system in table 6, 
and the classification for the soils that were not tested is 
estimated in table 5. 


Estimated engineering properties of soils 


Table 4 provides estimates of important properties of 
soils that affect engineering. The estimates in this table 
are based on the results of ‘laboratory tests given in table 
G, on experience with similar soils in other areas, and on 
information in other parts of this survey. 

Depth to the seasonally high water table is not given 
in table 4, because the water table is below a depth of 5 
feet for most soils in the county. In a few soils, however, 
the depth is less than 5 feet. The water table is at a depth 
of 114 to 8 feet in the Willows soils, 2 to 5 feet in Metz 
sandy loam, wet variant, 3 to 4 feet in Clear Lake soils, 
8 to 5 feet in Pacheco soils, and 5 feet in Edenvale soils. 

Salinity is also not listed in table 4, because the soils 
of only three series—Clear Lake, Pacheco, and Willow— 
contain excessive amounts of soluble salts. 

Because the properties estimated in table 4 are for a 
typical profile, some variations from the values given 
should be expected. A description of a profile representa- 
tive of each series in the county is given in the section 
“Descriptions of the Soils.” 

Hydrologic soil groups are groups of soils having simi- 
lar rates of infiltration when wetted and similar rates of 
water transmission within the soil. Four such groups cur- 
rently are recognized. 

Soils in group A have a high infiltration rate, even 
when thoroughly wetted. They have a high rate of water 


gh 
transmission and low runoff potential. The soils of this 


group are deep, are well drained or excessively drained, 
and consist chiefly of sand, gravel, or both. 

Soils in group B have a moderate infiltration rate when 
thoroughly wetted. Their rate of water transmission and 
their runoff potential are moderate. These soils are moder- 
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ately deep or deep, are moderately well drained or well 
dramed, and are medium textured to moderately coarse 
textured. 

Soils of group C have a slow infiltration rate when 
thoroughly wetted. Their rate of water transmission is 
slow, and their potential runoff is high. These soils have 
a layer that impedes the downward movement of water, 
or they are moderately fine textured or fine textured and 
have a slow infiltration rate. 

Soils of group D have a slow infiltration rate when 
thoroughly wetted. Their rate of water transmission is 
very slow, and runoff potential is very high. In this group 
are (1) clay soils that have a high shrink-swell potential ; 
(2) soils that have a permanent high water table; (3) 
soils that have a claypan or clay layer at or near the 
surface; and (4) soils that are shallow over nearly im- 
pervious material. 

For each layer significant in engineering, table 4 lists 
the USDA textural classification and the Unified and 
AASHO engineering classifications. 

The columns headed “Percentage passing sieve” list 
percentages of material that is small and passes the open- 
ings of a 3-inch sieve and No. 4, No. 10, No. 40, and 
No. 200 sieves. Material retained on the No. 200 sieve 
(0.074 millimeter) is generally considered coarse textured. 

Soil permeability is the ability of a soil to transmit air 
or water. It is measured in terms of the rate at which 
water passes through the soil. In table 4 the column that 
shows permeability gives, in inches per hour, the esti- 
mated rate that. water moves downward through the un- 
disturbed soil. 

The available water capacity, expressed in inches per 
inch of soil depth, is the capacity of a soil to retain water 
that can be readily absorbed by plants. It is essentially 
the amount of water held in.a soil between field capacity 
and the permanent wilting point of plants. 

The shrink-swell potential is an indication of the 
change in volume of the soil material that is expected 
when moisture content changes. It is estimated on the 
basis of the kind and amount of clay in the soil layers. 
In general soils classified as A~7 and CH have high 
shrink-swell potential. Clean sands and gravels and soils 
having a small amount of nonplastic to slightly plastic 
fines have a low shrink-swell potential. 

Most materials, such as uncoated steel, corrode or de- 
teriorate when buried in soil. The rate at which a material 
deteriorates depends largely on soil properties such as 
texture, drainage, total acidity, and electrical conduc- 
tivity. Rated in the last column of table 4 is the potential 
corrosion of uncoated steel in each soil in the county. 


Engineering interpretations of soils 


In table 5 the soils of San Benito County are rated ac- 
cording to their suitability as a source of topsoil, sand 
and gravel, and road fill. Also indicated are those soil 
features that affect suitability as sites for roads, water- 
retention structures, and irrigation systems. The degree 
of limitation to the use of soil as filter fields for septic 
tanks also is shown. 

Because the water table is below a depth of 5 feet ir 
most. soils of the county, agricultural drainage is not 
listed in table 5. Clear Lake, Pacheco, and Willows soils 
and Metz sandy loam, wet variant, have a water table 
above a depth of 5 feet and require some drainage. 
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The soils are rated as -a source of topsoil for use on 
slopes, shoulders of roads, and along ditches. The soils are 
rated “good,” “fair,” “poor,” or “unsuitable” according 
to their ability to support plants. 

Some of the soil features that adversely affect the loca- 
tion of roads include texture, drainage, depth to bedrock 
or hardpan, high water table, slopes, and rockiness or 
stoniness. 

Among the water-retention structures considered in 
table 5 are irrigation reservoirs, fish ponds, stock-water 
ponds, recreation lakes, and sewage lagoons. Soil features 
affecting both the floor, or impondment area, and the em- 
bankment need to be considered. Among the soil features 
affecting the fioor are permeability, slope, depth to rock 
or water table, and drainage. The major soil features af- 
fecting embankment material are strength, piping, or sub- 
surface erosion, cracking, shrink-swell potential, and 
depth to bedrock. 

Suitability of a soil for irrigation is based chiefly on 
its water-holding capacity, rate of intake, slope, and 
depth. Also considered are barriers to the movement of 
air and water into the soils and salinity or alkalinity. 

Ratings used to describe limitations to use of a soil as 
a filter field are “slight,” “moderate,” or “severe.” These 
ratings are based on permeability, slope, depth to bedrock 
or water table, drainage, and hazard of flooding. A filter 
field is part of the septic tank soil absorption system for 
disposal of sewage on the site. It consists of subsurface 
tile lain in such a way that effluent from the septic tank 
is distributed with reasonable uniformity into the soil. 

Engineering problems in San: Benito County are com- 
‘plicated in areas of the San Andreas and associated 
faults. Along these faults, investigations of the site are 
required before work is planned. 


Engineering test data 


Table 6 contains test data for samples collected from 
selected soils and tested by the California Division of 
Highways. Tests were made to determine moisture den- 
sity, liquid limit, and plasticity. A mechanical analysis 
of each sample was made so that the percentage of the 
various grain-size particles could be determined. 

In the moisture-density, or compaction, test a sample 
of soil material is compacted several times using the same 
compactive effort, but each time at a higher content of 
moisture. The dry density, or unit weight, of the com- 
pacted material increases until the optimum moisture 
content is reached. After that, the dry density obtained 
in the compaction test is termed maximum dry density. 
Soil in earthwork is most stable if it is compacted to 
about maximum dry density when it is at the optimum 
moisture content. 

The mechanical analysis data was determined by the 
sieve and hydrometer method. The data shows particle- 
size distribution for gravel, sand, silt, and clay. Tests for 
liquid limit and plastic limit measure the effect of water 
on the consistence of soil. As the moisture content of a 
clayey soil increases from a dry state, the material 
changes from a semisolid to a plastic state. As the mois- 
ture content is further increased, the soil material changes 
from a plastic to a liquid state. The plastic limit is the 
moisture content at which the soil passes from a semisolid 
to a plastic state. The liquid limit is the moisture content 
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at which the soil material changes from a plastic to a 
liquid state. The plasticity index is the numerical dif- 
ference between the liquid limit and the plastic limit. It 
indicates the range of moisture content within which a 
soil material is plastic. A nonplastic soil is one that is 
granular or without cohesion and for which the liquid or 
plastic limit cannot be determined. 


Formation and Classification of Soils 


This section discusses the effects of the five factors of 
soil formation on the soils in San Benito County and 
describes important processes in the morphology of soils. 
Also, the current system of soil classification is explained, 
and each soil series represented in the county is placed in 
some categories in that system and in the great soil group 
of an older system. 


Factors of Soil Formation 


Soil is a natural body on the surface of the earth in 
which plants grow; it 1s composed of organic and min- 
eral material. Soils differ in their appearance, composi- 
tion, productivity, and management requirements in dif- 
ferent localities or even within short distances in the 
same locality. The factors that cause soils to differ are 
(1) the physical and chemical composition of the parent 
material; (2) the climate under which the soil material 
has accumulated and existed since accumulation; (3) the 
living organisms; (4) the relief, or lay of the land, and 
(5) the length of time the forces of formation have acted 
on the soil material. The relative importance of each fac- 
tor differs from place to place, but generally the interac- 
tion of all the factors determines the kind of soil that 
forms in any given place. The influence of each soil-form- 
ing factor on the soils in San Benito County is described 
in the pages that follow. 


Parent material 


Parent material in the unconsolidated mass from which 
a soil develops. It is largely responsible for the chemical 
and mineralogical composition of soils. In San Benito 
County the soils formed in residual and alluvial parent 
materials. Soils derived from residual material formed in 
place through weathering of the underlying rocks. Those 
formed in alluvial material occur in the valleys and along 
the major waterways of the county. 

The residual parent material was derived from sand- 
stone, sandstone conglomerate, shale, granite, basic igne- 
ous rock, serpentine, and soft formations that consist of 
stratified or mixed sand, gravel, and clay. Many of the 
sedimentary formations are limy, and the lime is general- 
ly retained by the material that developed from these 
formations and by the soils formed from the parent mate- 
rial. Granite weathers into fine gravelly or coarse sandy 
parent material. Much of the gravel or sand is quartz, 
which weathers very slowly. The soils formed from quartz 
are generally coarse textured. 

Alluvial parent material is generally of local origin. 
It is washed from the geologic formations of the uplands 
that surround the valleys and along the major drainage- 
ways. The alluvium has mixed lithology because there 
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are 2 wide variety of sedimentary, metamorphic, and ig- 
neous formations in the uplands. ; 

In San Benito County the alluvium ranges widely in 
texture because it was deposited in different ways. Allu- 
vium on fans and toe slopes generally have texture and 
other characteristics similar to those of the material in 
the hills immediately above them. The alluvium in the 
larger valleys has been laid down by streams when they 
were normal or flooding. As a stream overflows its chan- 
nel and the water spreads over the flood plain, the coarser 
textured sediments are deposited first. The floodwaters 
continue to spread but they move more slowly and finer 
sediments, such as silt, are next deposited. The silt is 
commonly mixed with some sand and clay. Most of the 
clay is deposited when the flood has passed and the water 
is left standing in the lowest part of the flood plain. The 
clay particles do not settle until the water becomes still. 

In the larger valleys the alluvium generally is laid 
down in a pattern in which loamy sand and sandy loam 
are near the streams, clay and silty clay are in the lowest 
parts of the flood plain, and loam, silt loam, and clay 
loam are between these two positions. An earlier cycle of 
deposition when the streams had different courses is sug- 
gested by many alluvial soils that have buried horizons at 
a depth of 40 to 80 inches, by some clayey soils that are 
underlain by sand at a depth of 40 to 80 inches, and by 
some loams and sandy loams that have clay layers at a 
depth of 60 to 100 inches. Geologic changes, not stream 
meandering, are believed to have caused streams to 
change their courses and begin a new cycle of erosion and 
deposition. 

Areas of older alluvium occur as hillocks in the present 
flood plains, are at higher elevations between the flood 
plains and the hills, or are along the larger waterways. 
Generally, the soils formed in older alluvium are mod- 
erately to strongly developed, and in places they are dis- 
sected by drainageways. 

Differences in the texture of the alluvium are generally 
accompanied by differences in chemical and mineralogical 
composition. The sandier sediments generally contain 
more quartz and less feldspars and ferromagnesian min- 
erals than do the finer textured sediments and generally 
are more siliceous and lower in bases. In addition, the 
sandier sediments generally have less exchangeable sodi- 
um than the finer textured sediments, but there are some 
sandy alluvial areas that have a high water table and 
contain moderate to large amounts of sodium. 


Climate 


Climate as a genetic factor affects the physical, chemi- 
cal, and biological relationships in soils, primarily 
through the influence of precipitation and temperature. 
Water dissolves minerals, supports biological activity, 
and transports mineral and organic residues through the 
soil. Temperature determines the kinds of physical, 
chemical, and biological activities that take place in the 
soil and determines the speed at which they act. 

The soils in San Benite County formed in a Mediter- 
anean climate that is generally semiarid but is subhumid 
in the northwestern part because of the cool moist air 
from the Pacific Ocean. Generally, climate has been a uni- 
form factor in soil formation throughout the county. 

Precipitation varies considerably from year to year. In 
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some years the soils may be moistened only for a few 
feet, but in other years they are saturated to their full 
depth. Usually, the soils are moist and subject to some 
leaching from January through April and are dry to 
very dry from May through December. Winters are mild 
and the soils are not frozen, but frost may affect, the top 
few inches, 

The flood plains of the streams are geologically young 
and have not had time to be strongly weathered. Also, 
the sediments have come from sections of the county 
where weathering is not intense. For these reasons, soils 
formed in these materials show little development. other 
than an accumulation of organic matter in the surface 
layer and some downward movement of carbonates. 


Living organisms 


In San Benito County, the living organisms that affect 
development of soils are micro-organisms, vegetation, 
animals, and man, Native vegetation was the most impor- 
tant of these before the county was settled. Large areas 
consisted of open grassland covered with perennial 
grasses. Many hilly and mountainous areas had open 
stands of oaks, Digger pine, and Coulter pine and there 
were some areas of brush. Cottonwoods and willows grew 
along the streams, and willows and swamp plants cov- 
ered wet areas. 

In general, differences in native vegetation on soils of 
the uplands seems to be associated with differences in 
parent materials; and differences in vegetation on soils 
of the flood plains, with differences in drainage. Open 
stands of Digger and Goulter pines grew on soils under 
lain by granite and serpentine, and brush grew where 
these soils were thin. A mixture of grasses, Digger pine, 
and oaks generally grew where the parent material was 
acid weathered sandstone and shale. Soils formed on cal- 
careous sandstone and shale were grassland with open 
stands of oaks on north-facing slopes and along drainage- 
ways. 

Since the county was settled and formed, man has 
caused changes in the native vegetation. Annual grasses 
have been substituted for perennial grasses; erosion has 
been accelerated; areas of brush have increased; and 
large areas have been cleared and cultivated. Swampy 
areas have been drained, and the water table has been 
lowered. Also, irrigation has greatly increased the 
amount of water passing through soils, and fertilization 
and crop removal have changed their chemical composi- 
tion. Other than accelerated erosion, few results of these 
changes as yet are reflected in the development of soils. 
Some may not be evident for hundreds of years, but the 
activities of man have drastically changed the living 
organisms that affect soil formation. 


Relief 


Relief is largely determined by the underlying geo- 
logic formation, the geologic history of the region, and 
the effects of dissection by rivers and streams. Relief in- 
fluences soil formation through its effects on drainage, 
erosion, temperature, and plant cover. 

San Benito County is an area of valleys, hills, and 
mountains in the central coastal range of California. 
Elevations range from 120 feet above sea level on the 
Pajaro River in the north, to 5,248 feet on top of San 
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Benito Mountain in the southeastern end of the county. 
Drainage is northwestward and most of the county is 
drained by the San Benito River and its tributaries. 

The upland areas are generally deeply dissected by 
drainage. This dissection has formed in long winding 
ridges that have relatively steep side slopes. Some of the 
ridgetops are broad and have slopes ranging from 10 
to 25 percent. Other ridgetops, generally steep ones, are 
narrow and somewhat angular. Slopes in the uplands 

enerally range from 30 to 70 percent, but large areas 

ave slopes ranging from 45 to 60 percent. Some small 
upland valleys, mainly at the heads of drainageways, have 
slopes that range from 3 to 12 percent. 

Most of the soils in the uplands are well drained, but 
on the very steep slopes drainage ranges to excessive, 
Geologic erosion is active in the uplands particularly on 
the steeper slopes over softer formations, Also, acceler- 
ated erosion has followed overgrazing, fires, and cultiva- 
tion in many areas. 

The flood plains in the larger valleys generally have 
slopes of 2 percent or less. Slopes are 2 to 9 percent in 
one areas, generally along major drainageways and on 
ans, 

The flatness of the flood plains is partly responsible for 
the slow drainage of many areas, especially areas of 
slack-water clays. Runoff is slow to very slow, and move- 
ment of water through these clays is generally slow. This 
causes a high or fluctuating water table and a concentra- 
tion of exchangeable sodium because the flood plain is 
flat and drainage outlets are lacking. 

On the terraces many soils occur in large areas that 
have slopes of 1 to 3 percent. These soils are generally 
moderately well drained to well drained. The more poor- 
ly drained soils on terraces have a tight subsoil and slow 
or very slow movement of water through it. 

Time 

The age of a soil is usually related to the degree of 
development or degree of horizon differentiation within 
the soil. For this reason, a soil that has little or no de- 
velopment is considered young, while one that is strongly 
developed is considered old or mature. The age of any 
one soil is directly dependent on the action and inter- 
action of the soil forming factors. 

In San Benito County the oldest soils are on terraces 
and are moderately to strongly developed. These soils 
formed in old alluvium above the flood plains and are 
more stable than the soils on these plains. 

The soils in more recent alluvium are generally young. 
Many of them are on fans or are close to major drainage- 
ways, and they receive sediments from the hills above or 
from stream overflow. In the larger valleys, however, 
many of the soils are no longer flooded and receive little 
or no sediments. These soils have been in place a relatively 
short time and show little or no development other than 
some downward movement of carbonates. 

Soils in the uplands formed on metamorphosed sand- 
stone and shale, granite, arkosic sandstone, and moder- 
ately hard sandstone. Some of these soils are moderately 
developed, but most are young and show little develop- 
ment other than the accumulation of organic matter in 
the surface layer and some leaching of carbonates. 
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Morphology 


The morphology of soils in San Benito County gen- 
erally is expressed by faint horizons in soils formed in 
alluvium and in many soils of the uplands and by distinct 
horizons in soils on terraces and in some soils of the 
uplands. The differentiation of horizons in soils is the 
result of one or more of the following processes: (1) 
Accumulation of organic matter, (2) leaching of car- 
bonates and salts more soluble than calcium carbonate, 
(8) accumulation of exchangeable sodium and related 
salts, (4) translocation of silicate clay minerals, (5) 
stratification of parent material, and (6) reduction and 
transfer of iron. In most of the soils in the county, two 
or more of these processes have affected the development 
of horizons. For example, the accumulation of organic 
matter, leaching of carbonates, and stratification of the 
parent material are reflected in the faint horizons of Sor- 
rento silt loam. The accumulation of organic matter, 
stratification of the parent material, and the reduction 
and transfer of iron are reflected in the morphology of 
Pacheco loam. All processes have operated to some extent 
in the horizon differentiation of Cotati loam. 

Some organic matter has accumulated in the uppermost 
layer to form an A1 horizon in all the soils in San Benito 
County. Much of that organic matter is in the form of 
humus. The quantity ranges from very small in some 
soils to relatively large in others. Metz gravelly sandy 
loam and Los Banos aay loam are examples of soils that 
have faint Al horizons and that are low in organic- 
matter content. Other soils, such as Pacheco silt loam, 
have a thick dark-colored Al horizon that is moderately 
high in organic-matter content. The accumulation of 
organic matter has been the most important process in 
horizon differentiation in many of the soils in this county. 

Leaching of carbonates and salts has occurred to some 
extent in most soils of the county, except perhaps in Metz 
gravelly sandy loam, Panoche sandy loam, and other soils 
in very recent alluvium. The degree of leaching varies 
considerably throughout the county. Sorrento silt loam, 
Salinas clay loam, and other soils are partly leached and 
have an accumulation of carbonates in the C horizon. 
Other soils, such as Antioch loam, are leached in the A 
horizon, but some carbonates remain in the B and C 
horizons. Sheridan coarse sandy loam and Gazos clay 
loam formed from acid material, and they lost fertility 
through the leaching process. Exchangeable sodium is 
generally accumulated in soils on alluvium that have poor 
drainage and a high or fluctuating water table. Under 
the influence of sodium, the clay particles tend to dis- 
perse in the soil and to pass downward with the percolat- 
ing water. These particles form dense layers that are very 
slowly permeable. With alternate wetting and drying, 
coarse structure that is columnar, prismatic, or blocky 
forms in some of the affected soils. Willows clay has a 
moderate to large accumulation of exchangeable sodium. 
Accumulation is also moderate to large in some areas of 
Clear Lake clay, Pacheco silty clay, and Pacheco silt 
loam. 

Translocation of silicate clay minerals has contributed 
to the formation of horizons mostly in soils of the ter- 
races and some soils of the uplands. Many soils of the 
uplands, such as Los Gatos, and some soils on alluvium, 
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such as Botella, show that there has been a little down- 
ward movement of silicate clay minerals to the layer im- 
mediately below the A horizon. This is indicated by a few 
clay films, generally in the larger pores, and a few darker 
coatings on the ped surfaces. 

Antioch loam and Cotati loam, the soils with the most 
strongly developed horizons in the county, have a clay B 
horizon. This horizon has columnar or prismatic struc- 
ture and abruptly underlies a 1- to 4-inch A2 horizon. 
Clay films are evident both in pores and on surfaces of 
peds. The abrupt change in texture from a loam A 
horizon to a clay B horizon indicates the amount of trans- 
location of clay that has taken place. 

Translocation of silicate clay minerals. is important in 
the development of horizons in Auberry fine sandy loam, 
Botella loam, Cometa loam, Arguello loam, Los Banos 
clay loam, Pleasanton loam, Rincon loam, Rincon silty 
clay loam, and Vallecitos loam. This translocation is indi- 
cated by difference in texture in the A and B horizons. 
The B horizon is finer textured and contains clay films 
in pores and on surfaces of peds. Most of these soils are 
medium acid to neutral in the A and B horizons, but 
Rincon silty clay loam and Los Banos clay loam generally 
are mildly alkaline to moderately alkaline in the A 
horizon and calcareous in the B horizon. Rincon silty 
clay Joam evidently was not completely leached of car- 
bonates before the translocation of silicate clay minerals 
began, and the two processes are operating simultane- 
ously. Los Banos clay loam may have formed under a 
more moist climate than Rincon silty clay loam and was 
probably recharged with carbonates after the climate 
became much drier. 

- Stratification of parent materials is important in hori- 
zon. differentiation in many of the soils on alluvium, such 
as the Panoche, in some of the soils on terraces, such as 
the Pleasanton, and in a few of the soils on uplands, 
especially those formed in stratified soft sediments. In 
many soils stratification determines or affects the texture 
of various horizons,. determines the amount, size, and 
composition of gravel in some horizons, and partly ac- 
counts for the variation of color in the soils of some soil 
series. The movement and content of water in some soils 
are affected by strata of rapidly permeable sand or of 
slowly permeable clay. Stratification also indicates 


changes in erosion and deposition and in drainage, steam 


channels, and flooding. 

Restricted drainage in Pacheco silt loam and similar 
soils is partly caused by a slowly permeable layer at a 
depth of 4 to 10 feet. In some places Pleasanton loam 
shows stratification of parent material by variation in 
the amount, size, and composition of gravel in the hori- 
zons and by variation in texture in the lower part of the 
B and in the C horizons. Soils in alluvium generally have 
. stratified parent material. This stratification is normally 
apparent in the subsoil and is partly responsible for 
differences in texture in the A horizon. 

The reduction and transfer of iron, a process called 
gleying, has occurred to some extent in most of the soils 
in San Benito County that have impeded drainage. The 
effects of gleying are evident, but not prominent in the 
profiles of Willows clay, Pacheco silty clay, Pacheco silt 
loam, Clear Lake clay, Edenvale clay, and other somewhat 
poorly drained or poorly drained soils. Evidence of iron 
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reduction and transfer can also be seen in small areas of 
soils with impeded drainage that are within larger areas 
of the well-drained soils. 

The 


nearby. of the con tured mn | 
been segregated within horizons and has formed strong- 
brown or yellowish-brown mottles and, in a few places, 
reddish-brown mottles, 


Classification of Soils 


Soils are classified so that we can more easily remem- 
ber their significant characteristics. Classification enables 
us to assemble knowledge about the soils, to see their 
relationships to one another and to the whole environ- 
ment, and to develop principles that help us to under- 
stand their behavior and their response to manipulation. 
First, through classification and then through use of soil 
maps, we can apply our knowledge of soils to specific 
fields and other tracts of land. 

Thus, in classification, soils are placed in narrow cate- 
gories that are used in detailed soil surveys, so that 
knowledge about the soils can be organized and applied 
in managing farms, fields, and woodlands; in developing 
rural areas; in engineering work; and in many other 
ways. They are placed in broad classes to facilitate study 
and comparison in large areas, such as countries and 
continents, 

Two systems of classifying soils have been used in the 
United States in recent years. The older system was 
adopted in 1938 (2) and later revised (7). The system 
currently used was adopted for general use by the Na- 
tional Cooperative Soil Survey in 1965. The current sys- 
tem is under continual study. Therefore, readers inter- 
ested in developments of this system should search the 
latest literature available (5, 9). The soil series of San 
Benito County are placed in some categories of the cur- 
rent system in table 7. The classes in the current system 
are briefly defined in the following paragraphs. 

Orpvrer: Ten soil orders are recognized in the current 
system. They are Entisols, Vertisols, Inceptisols, Aridi- 
sols, Mollisols, Spodosols, Alfisols, Ultisols, Oxisols, and 
Histosols. The properties used to differentiate the soil 
order are those that tend, generally, to give broad climatic 
groupings of soils. Two exceptions, Entisols and Histosols, 
occur in many different climates. The soil orders repre- 
sented in San Benito County are Alfisols, Aridisols, Enti- 
sols, Inceptisols, Mollisols, Ultisols, and Vertisols. 

Susorper: Each order is subdivided into suborders, 
primarily on the basis of those soil characteristics that 
seem to produce classes having the greatest, genetic simi- 
larity. The suborders narrow the broad climatic range 
permitted in the orders. The soil properties used to sepa- 
rate suborders mainly reflect either the presence or ab- 
sence of waterlogging or soil differences resulting from 
the climate or vegetation. 
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TasLe 7.—Soil series classified according to the current system of classification! and the 1938 system with its later revisions 


Current classification 1938 classification 


Series 
Family Subgroup Order Great soil group 
Antioch__.__.___. Fine, montmorillonitic, thermie____.....-- Faplic Natrixeralfs_____- Alfisols__.--.- Soloth soils. 
Arguello.__..-.-_- Tine-loamy, mixed, thermic_._--_......... Pachie Ultic Argixerolls_-| Mollisols_-.__ Brunizems. 
Arnold_._..._-_--- Sandy, mixed, thermic._...-.--...-.-__-- Typie Xeropsamments._.| Entisols_.___- Regosols. 
Auberry__..-_--.- Fine-loamy, mixed, thermic___.-..-...-.-- Ultic Haploxeralfs___..__ Alfisols____..- Nonealcic Brown soils. 
Botella......-.--- Fine-loamy, mixed, thermic_...-_._._-..-- Pachic Argixerolls_..__.- Mollisols.--_. Brunizems. 
Cibo._.--.-----.- Fine, montmorillonitic, thermic____..._._- Typical Chromoxererts_..| Vertisols_--_- Grumusols. 
Cieneba__...-__-- Loamy, mixed, nonacid, thermic, shallow...| Typic Xerorthents__.___- Entisols____.- Lithosols. 
Clear Lake_-..._- Fine, montmorillonitic, thermic. __.___....- Typic Pelloxererts_.....- Vertisols___-_ Grumusols. 
Climara._...-.--- Fine, montmorillonitic, thermic___.._..._- Chromic Pelloxererts_--.- Vertisols.___- Grumusols. 
Cometa_.____.--- Fine, montmorillonitic, thermic_.._..-___- Typic Palexeralfs_..____- Alfisols__..-.- Noncalcie Brown soils. 
Conejo_..--..---- Fine-loamy, mixed, thermic_..--...-.-...- Pachic Haploxerolls._.._- Mollisols- -__- Alluvial soils. 
Corralitos. __..__- Sandy, mixed, thermic_.-.__.--..-----.-- Typic Xerpsamments.___| Entisols..-—__ Alluvial soils. 
Cotati_-......_... Clayey, montmorillonitic, mesic_....._._.. Typic Haploxerults. __.._ Ultisols..-_-. Planosols. 
Cropley__....-.-- Fine, montmorillonitic, thermic...._..._.. Chromic Pelloxererts_____ Vertisols.—-._. Grumusols. 
Diablo... -- Fine, montmorillonitic, thermic. .._......- Chromic Pelloxererts.___. Vertisols__-~_ Grumusols. 
Docas._-...------ Fine-loamy, mixed, calcareous, thermic... __ Xeric Torrifluvents..___- Entisols_____- Alluvial soils. 
Edenvale...___... Fine, montmorillonitic, thermic____...___. Typic Pelloxererts__..___ Vertisols____. Grumusols. 
Gaviota__.-_.__.- Loamy, mixed, nonacid, thermic____.-__._. Lithie Xerorthents_....__| Entisols_____. Lithosols. 
Gazos.__...------ Fine-loamy, mixed, thermic...--_......--- Panhie Haploxerolls_ __-_- Mollisols_ —___ ag rd intergrading to 
runizems. 
Hanford__..-_ 22 Coarse-loamy, mixed, nonacid, thermic____- Typic Xerorthents__-.__- Entisols_____- Alluvial soils. 
Henneke__._.___- Clayey-skeletal, serpentinitic, thermic_._.._ Lithic Argixerolls__...__. Mollisols_—_.- Nonealciec Brown soils. 
Kettleman__....-- Fine-loamy, mixed, calcareous, thermic_._.- Xeric Torriorthents_ --.-_- Entisols__--.. Regosols. 
Laniger.....-._-- Ashy, thermic... 22-22 -s2222-s25-2--225< Typie Vitrandepts__._-_- Ineeptisols____| Regosols. 
Linne.__-__---.-- Fine-loamy, mixed, thermie__---_.__---__. Caleic Pachic Haploxe- Mollisols. _.-- a, Sears intergrading to 
rolls. hestnut soils. 
Lodo....----___-- Loamy, mixed, thermic._........-_--.-_-- Lithic Haploxerolls__..__ Mollisols_-_.-. Lithosols. 
Tos Banos...____- Fine, montmorillonitic, thermic... .______- Typic Haplargids.._____- Aridisols____. Noncaleic Brown soils. 
Los Gatos. .____-- Fine-loamy, mixed, mesic.....--___.------ Typic Argixerolls.__.__.. Mollisols_ _ .__ Brunizems. 
Metz__....--_.-- Sandy, mixed, thermic. ..-...--.._.------ Typie Xerorthents.___.__ Entisols___.__ Alluvial soils. 
Mocho.___.._..-. Fine-loamy, mixed, thermic. -—__ woes tl cece Entice Haploxe- Mollisols_ _ ._- Alluvial soils. 
: rolls. 
Montara____._.-- Loamy, serpentinitic, thermic....._._.....- Lithic Haploxerolls___..- Mollisols___ Lithosols. 
Nacimiento_.._.-- Fine-loamy, mixed, thermic__--......-___- Calcic Entic Haploxe- Mollisols_--.- Hess intergrading to 
rolls. hestnut soils. . 
Pacheco_.____.._-- Fine-loamy, mixed, thermic._.--...._____- Aquie Haploxerolls._____ Mollisols_ .. -- Humie Gley soils. 
Panhill._._.___-- Fine-silty, mixed, thermic. ........._.--_- Typic Haplargids._..___- Aridisols_____ Noncalcic Brown soils. 
Panoche___.____-- Fine-loamy, mixed, calcareous, thermic_.._-| Xeric Torriorthents______ Entisols__--_- Alluvial soils. 
Pinnacles_.___._-- Fine, montmorillonitic, thermie_____.____- Ultic Palexeralfs..____.__ Alfisols__._.._ Nonealcic Brown soils. 
Pinto. _....-.-.-- Fine-loamy, mixed, mesic....--.._..____- Argic Durixerolls.__....- Mollisols.__.- Nonealcic Brown soils 
intergrading to Yellow- 
ish-Brown Lateritic 
soils. 
Pleasanton_.._.-- Fine-loamy, mixed, thermic._.-.......__-- Mollic Haploxeralfs_._--- Alfisols_..-..- Nonealcic Brown soils. 
Reiff__..--..--.-- Coarse-loamy, mixed, nonacid, thermic... -- Typie Xerorthents___._ ~~ Entisols___-_- Alluvial soils. 
Rincon____...__- Fine, montmorillonitic, thermic___.-..___. Mollic Haploxeralfs..---- Alfisols._.- ~~ Nonealcic Brown soils 
; intergrading to 
Brunizems. 
Salinas._..-_...-- Fine-loamy, mixed, thermic...--....-.---- Calcic Pachic Haploxe- Mollisols- - . _- Brunizems intergrading 
rolls. to Alluvial soils. 
San Benito...__.- Fine-loamy, mixed, thermic...--...2.2---- Calcic Pachic Haploxe- Mollisols. ._-_ Teegeecls intergrading to 
rolls. hestnut soils. 
Santa Lucia_.__-- Clayey-skeletal, mixed, thermic. .....-.--- Paes Ultic Haploxe- Mollisols_ ___- Pe intergrading to 
rolls. Lithosols. 
Shedd_-._.-_-_--- Fine-loamy, mixed, calcareous, thermic... - Xeric Torriorthents._....| -Entisols.___-- Regosols. 
Sheridan. __-____- Coarse-loamy, mixed, mesic...--__..------ Pachic Haploxerolls._....| Moollisols. . __- Erunisems dnbergrading 
to Regosols. 
Soper._---.-.-.-- Fine-loamy, mixed, thermic__...._...--._- Typie Argixerolls......-.| Mollisols__.-- Noncalcie Brown soils 
intergrading to Bruni- 
zems. 
Sorrento. _....--- Fine-loamy, mixed, thermic........_-._.-- ees Entic Haploxe- Mollisols-. - ~~ - Alluvial soils. 
rolls. 
Sween___..---_-- Fine, montmorillonitic, thermic. ___..-___- Typie Argixerolls___.-..- Mollisols_.--- Brunizems. 
Vallecitos__.____-. Clayey, montmorillonitic, thermic. .....-_- ae Mollic Alfisols_..-.-- Noncalcic Brown soils. 
alexeralfs. 
Willows...--.---- Fine, montmorillonitic, thermic. ....__.. 2. Chromic Pelloxererts__._-| Wertisols_--—-_- Solonchaks. 
Volos. 2e2co-85 2" Fine-silty, mixed, nonacid, thermic__..--.. Typic Xerocrepts___..._- Inceptisols___.} Alluvial soils. 


! Placement of some soil series in the current system of classification, particularly in families, may change as more precise information 
becomes available. 
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Great Groupe: Soil suborders are separated into great 
groups on basis of uniformity in the kinds of major soil 
horizons in sequence of these horizons, and in characteris- 
tics these horizons possess. The horizons used to make 
separations into great groups are those in which clay, 
iron, or humus have accumulated or those that have pans 
interfering with growth of roots or movement of water. 
Among the characteristics considered are the self-mulch- 
ing properties of clays, soil temperature, and major dif- 
ferences in chemical composition (mainly calcium, mag- 
nesium, sodium, and potassium). The great group is not 


shown separately in table 7, because it is the last word in 


the name of the subgroup. 

Sugerove: Great groups are subdivided into sub- 
groups, one representing the central (typic) segment of 
the group, and others, called intergrades, that have prop- 
erties of one great group and also one or more properties 
of another great group, suborder, or order. Subgroups 
may also be made in those instances where soil properties 
intergrade outside of the range of any other great group, 
suborder, or order. 

Famu.y: Families are separated within a subgroup 

primarily on the basis of properties important to the 
growth of plants or behavior of soils used for engineer- 
ing. Among the properties considered are texture, min- 
eralogy, reaction, soil temperature, permeability, thick- 
ness of horizons, and consistence. 
_ Sertes: As explained in the section “How This Sur- 
vey Was Made,” the series is a group of soils that have 
major horizons that, except for texture of the surface 
layer, are similar in important characteristics and ar- 
‘angement in the profile. New soil series must be estab- 
lished and concepts of some established series, especially 
older ones that have been used little in recent years, must 
be revised in the course of the soil survey program across 
the country. A proposed new series has tentative status 
until review of the series concept at State, regional, and 
national levels of responsibility for soil classification 
results in a judgment that new series should be estab- 
lished. Most of the soil series described in this publica- 
tion have. been established earlier. Eight of the soil series 
used in this survey had tentative status when the survey 
was sent to the printer. They are the Cibo, Cieneba, Cli- 
mara, Pacheco, Pinnacles, Reiff, San Benito, and Sween 
series. 


General Nature of the County 


This section discusses settlement and population, in- 
dustries and transportation, water supply, agriculture, 
and climate of San Benito County. Statistics for popula- 
tion and agriculture are from reports by the U.S. Bureau 
of the Census. 


Settlement and Population 


The first settlement in the area that is now San Benito 
County was the San Juan Bautista Mission, which was 
founded by the Franciscan Fathers in 1797. The mission 
was the nucleus of the town of San Juan Bautista, and 
now it is one of the major tourist attractions in the county. 
The town of Hollister was laid out in 1868. 
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In February 1874, San Benito County was established 
by the California Legislature from part of Monterey 
County and Hollister was named the county seat. Later 
the county was enlarged to 893,440 acres when 43,440 
acres were added from parts of Fresno and Merced 
Counties. 


Rural settlement and growth of nonrural areas in San 


1960 Hollister, which is the largest, town had 
tion of 


a+. 2 ae 


6,071 in 1960. 


Industry and Transportation 


The principal industries in San Benito County are 
those that process farm products. Petroleum and com- 
mercial sand and gravel are produced, and there is the 
mining of dolomite quicksilver, magnesite, limestone, 
and granite. Also, small manufacturing plants are lo- 
cated in the county. 

The county is served by Federal, State, and local high- 
ways. State Route No. 25 (Airline Highway) crosses the 
county from north to south, and New Idria Road runs 
from Paicines to the southeastern part of the county. 
State Route No. 156 and U.S. Highway No. 101, the main 
coastal highway, cross the northern part of the county. 

A branch of the Southern Pacific Lines extends to Hol- 
lister from a main line of that railroad in Santa Clara 
Valley nearby. This branch furnishes freight service. A 
municipal airport is located 2 miles north of Hollister. 


Water Supply 


In San Benito County both farming and industry de- 
pend on the quantity and quality of water. Quantity 
varies according to the amount of water in underground 
reservoirs that can be economically pumped, the annual 
drawdown of the underground water by pumping, the 
annual recharge of underground water, and the long-term 
effects of overdrafts on the underground water. 

The use of irrigation for agricultural production 
started about 1890, and by 1960, 31,500 acres were irri- 
gated from more than 700 wells. Water is pumped from 
depths ranging from 35 feet to more than 200 feet, but 
the average depth is about 100 feet. Drawdown is more 
than recharge, and reports indicate that the average an- 
nual overdraft is about 7,500 acre feet of water. Short- 
ages of water may be serious if overuse of underground 
water continues. 

The water generally is of good quality, but it contains 
an excessive amount of boron in several areas in the 
county. Some boron is necessary for plant growth but 
some crops are damaged if concentration reaches 1 part 
per million (p.p.m.). A concentration greater than 2 parts 
per million is generally considered hazardous to plants. 
Some evidence links the high content of boron to areas 
where geologic faulting is caused by deep intrusions of 
magma but the content of boron is also high in some 
deposits in old Jakebeds. 
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Agriculture 


Soon after settlement of San Benito County began, 
the grazing of livestock on the open range was the most 
important kind of agriculture. As settlement increased, 
however, the production of hay and small grains grad- 
ually replaced grazing on the deep, nearly level alluvial 
land in the Hollister and San Juan Valleys. Barley 
grown in these areas was noted for its brewing qualities. 
In about 1890, irrigation was introduced in these fertile 
valleys, and fruits and vegetables were intensively cul- 
tivated, as they are today. The surrounding hills and 
mountains are still used for grazing livestock. 

Table 8 shows the acreage of the principal crops har- 
vested in the county in 1964, and the numbers of grape- 
vines and fruit and nut trees. The principal kinds and 
numbers of livestock grazed in the county in 1964 are 
shown in table 9. 


Taste 8.—Acreage of crops in 1964} 


Crops Acres 

11, 493 
353 
97 
389 
3, 643 
8, 759 
3, 178 
645 
298 
Potatoes: 2.322232 s 0s Sate ence eee ee 296 
OniOns2., cto Ca Deh ee eet do 271 
Snap beans:- <2. 222. ssseek sco eee occc eo eek ence 200 
Pepperst 2 ofuss oi coe ete eee ee ee He 71 
SCed' beans corse Ul elle ee ede 154 
Sqilish2co 2h ett ee es See 107 

Fruit trees of ail ages: Numbers 
Pples2s se scse fee ee eee ee 23, 699 
Peach si Sse dde ee Sn cee wee bee teceeeek 66 
Peariet sed oeewal ues et doe nate Bede coed 96, 222 
Plimse 2224.42 032220c00 en fe 5 cnc tees eee 259, 220 
PruneGss6 ee cocks Sh eee eee 612 
Chetry: =i226 coe ec cht see ose eweesen ce 4, 990 
Apricots. fe jeessscse cess coe wate oe esas 372, 484 
Grapevines.s-- 22 bocce oll ek oe tote shee ces 1, 509, 087 

Nut trees of all ages: 

Walnut (English) __..-.....-.--------------- 269, 517 
Almondise oo se oath toa Sh wceme cetee teens 373 


1Small acreages of cucumbers, cabbage, spinach, cauliflower, 
and dry lima beans were also grown. 


TaBLE 9.—Number of livestock on farms in 1964 


Livestock Number 
Cattle and calves..___--_-._...------------------ 49, 876 
Hogs and pigs_..__._--..___--.--------.------.--- 246 
Sheep and lambs.____.-....--.------------------ 14, 218 
Chickens tec ve ae ee ale 5, 937, 585 


1! 4 months old and older. 
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In 1964, approximately 87.2 percent of the 893,440 
acres in San Benito County was in farms. The cropland 
totaled 119,961 acres, of which 44,355 acres was cropland 
pastured. Pasture totaled 693,288 acres and was made up 
of the cropland pastured, 16,387 acres of woodland_pas- 
ture, and 632,546 acres of other pasture (noncropland, 
open range, or brush). 


Climate 


San Benito County has a moderate, relatively dry cli- 
mate. Temperatures are occasionally high, particularly 
at the inland areas, but extremely low temperatures are 
rare. Precipitation is generally light, and irrigation is 
required for intensive cultivation of crops. Humidity is 
normally moderate to low, winds are light, and sunshine 
is abundant. 


Effect of terrain on climate 


San Benito County is characterized by mountains, 
eaks, passes, and valleys. These features affect climate 
y modifying the cool moist air that moves eastward from 

the Pacific Ocean and the hot, dry air that moves west- 
ward from the San Joaquin Valley in Fresno County. 
The Gabilan Range, a spur of the Diablo Range, lies 
along the western border of the county and is a barrier to 
the cool moist air that moves in from the Pacific Ocean 
through the Salinas Valley in Monterey County. Some air 
from the Pacific, however, comes through the Chittenden 
Pass and spreads out through the rather broad Hollister 
Valley. The Diablo Range is in the eastern half of the 
county and has peaks that rise 4,000 and 5,000 feet above 
sea level and block out much of the hot air moving from 
the west. Near the extreme southeastern corner of the 
county, elevations fall as the east slopes of the range extend 
toward the San Joaquin Valley. West of the Diablo Range 
and within the Hollister Valley, summers are made cooler 
by the cool moist air from the Pacific Ocean, but the 
eastern part of the county near the San Joaquin Valley, 
particularly the southeastern corner, is hot and dry. The 
cool air moving into the Hollister Valley modifies after- 
noon temperatures that otherwise would be very high. . 

Precipitation is also affected by the rugged terrain. 
Winter storms bringing moisture from the Pacific Ocean 
cross the Santa Lucia Mountains and lose some mois- 
ture before crossing the Salinas Valley and entering the 
southern part of the county. The added lifting caused 
by a spur of the Diablo Range increases precipitation 
somewhat, but rainfall in the southern part of the county 
is less than it would be if the Santa Lucia Mountains 
had not already extracted some of the moisture. To the 
north, air moves from the Monterey Bay area through 
the Chittenden Pass and enters the Hollister area with 
« minimum of lifting and loss of moisture. As a result, 
the amount of moisture is somewhat greater in the 
northern part than the amount at equivalent elevations 
elsewhere in the county. Only in the southern part are 
the mountains so high that snow occurs with some reg- 
ularity, but even here snowfall is light. 

Temperature—Table 10 gives temperature data for 

six weather bureau stations in San Benito County and 
adjacent Fresno County. The data in this table were 
compiled from records of different lengths and covering 
different periods of years. 
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The mean annual temperatures shown in table 10 re- 
flect the influence of the mountainous terrain, of the 
marine air from the Pacific Ocean, and of the hot air 
from the San Joaquin Valley. The mean annual tempera- 
tures are lowest at the northwestern corner of the 
county near Chittenden Pass, where cool marine air 
holds temperatures down throughout most of the sum- 
mer. Some of the mountain valleys are also cool during 
summer. The highest mean annual temperatures occur 
at low elevations in the southeastern part of the county 
near the San Joaquin Valley. 

The mean minimum temperature in January averages 
below freezing in most of the mountain valleys and 
above freezing at lower elevations. Temperatures of 15° 
F. or lower have occurred at most places in the county, 


. : ‘ 
Tasie 10.—Temperature data for six weather stations 


Houisrer, San Benrro County 


T 1 
Mean Mean Mean 
Month Highest | maxi- tem- mini- | Lowest 
mum pera- mim 
| ture 
January_..------- 84 60. 3 48.8 37.3 15 
February__...---- 84 64.1 52,1 40. 1 22 
March._..--..--- 89 68, 2 55, 1 42.0 29 
April. ...2) 5 2s2u5 98 72, 2 58. 4 44,5 31 
May_-..-.------- 101} 751{ 61.6] 48.1 36 
June.._--..------ 108 79. 2 65. 0 50. 7 38 
Julysccoecte ese! 109 $2. 5 67. 6 52. 6 37 
August__...--- cae 104 82. 2 67, 2 52. 2 4j 
September__._--_- 109 83. 4 67.5 51.1 41 
October.._-.----- 105 77.7 62. 6 47.5 28 
November__..---- 92 69. 6 55, 4 41.2 24 
December. --.---- 81 62. 2 50. 3 38. 4 21 
Annual_...-- 109 73, 1 59, 3 45. 5 15 
Inpria, San Benrro County 
January_-.------- 85 54.5 45, 2 36. 1 14 
February_.-.----- 82 56. 8 47.3 37. 2 18 
March__....----- 90 61.8 51.0 40. 1 18 
April. o..----.--- 94 68. 6 56, 7 44,6 25 
Miviccccuaas oe | 103! 77.0] 638] 505] 30 
June__..--------- lil 85. 7 71.8 57. 7 34 
dUlysoee oe cle 113 93. 2 80. 0 66. 7 | 40 
August__...------ 112) 9311 784) 647) 41 
September_.__-__. 104 86. 1 72.9 59. 0 39 
October._...----- 96 75.1 | 63. 2 51.3 30 
November-_...---- 85 64.5; 53.6 42. 6 | 21 
December. ..--.- 86, 57.7) 47.8 38.3 | 20 
Annual___._- 113; 72.8 61.0; 49.1 | 14 
| 
t i 
Merrcey Hor Springs, Fresno County 
| | | | 
January....---.-- 76{ 5371 4441 35.2! 16 
February....----- 76 57, 4 48.9] 38.5) 23 
83] 63.1 52.2] 41.2 27 
92| 708; 584] 460 30 
igo6; 81.3 ; 665) 517) 32 
108; 885] 73.5) 58.4 | 42 
1138) 897.2: S13} 65. 5 | 46 
113} 956/ 79.8} 6401 47 
104; 887, 73.5] 582) 42 
96 | 780) 641) 802) 33 
Si; 666) 537) 40.6) 20 
December.___---- 76 | 57.3 47.3 | 369) 18 
Annual. ...-- ' 113) 74.9 61.59) 48.9 | 1G 
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Taste 10.—Temperature data for six weather stations—Con. 


PaNocHE JUNCTION, FrESNo CounTyY 


Mean Mean Mean 
Month Highest | maxi- | tem- mini- | Lowest 
mum pera- | mum | 
ture 
| 
January.._.------ 72 54, 9 46.0 37. 1 21 
February... ----- 79 61.1 50. 5 39. § 24 
March__.___.--.- 85 66. 9 54. 7 42. 4 27 
Aprilnn dbics. os 98 76. 3 62. 6 47.6 32 
May...._...-_---! 107 | 85.2 69.0 52.7 38 
JUNE Cass ses case 114 93. 4 76. 0 58. 6 41 
JUY2n ote cl 114 100. 6 82. 2. 63. 7 46 
August_.-...----- 110 96. 8 79. 1 61, 4 46 
September_.._.__- 113 91.7 75.8 59. 8 41 
October.._.-..-_- 104 80. 0 70. 0 60. 0 35 
November_.-__.-- i 86 66.3 54, 9 43. 4 | 25 
December. ..-.-_- 74 56. 7 47.6 38. 4 22 
Annual. .o_.. 114 77.5 64. 0 50. 4 21 


Pinnacies Nationa Monument, SAn Beniro County 


| { 

January...-..---- 83 59. 5 46. 5 33. 5 10 
February... --- 85 61.8 48,7 35. 6 18 
March..-.------- 88 65. 5 51.3 87.1 22 
April...-22------ 96 71.5 55. 8 40.0 24 
Mayoccecescccsus 104 79.3 61.7 44.1 30 
June. 112 88. 2 67.8 47.4 32 
July_--.-------_- 113 96. 2 73. 6 51.0 38 
August._.-------- 112 94. 6 72.4 50. 1 38 
September____..-__ i14 91.0 70.1 49.1 33 
October._.------- 106 80. 6 62. 2 43,7 26 
November...__..- 93 70. 4 54.0 37. 6 20 
December_..___-- 90 62. 4 48.9 35. 3 20 

Annual._._.. 114 76.8 59. 4 42.0 10 

Priest VALLEY, SAN Benrro County 
{ 

January....-2---- 74 54. 5 40. 7 26. 8 5 
February... ---—- 79 57. 5 42,7 27.8 ll 
March._-.-.---_- 81 60. 8 45. 4 30. 0 15 
Aprilizsnceclecue 91 68. 5 51.4 34, 3 is 
Mayiei24..eeo5 3 102 75. 0 56. 3 37. 6 22 
JUNG. cee ee 103 83. 4 63. 0 42. 5 29 
Jue Sse ese 2 110 92, 4 70.7 49, 0 35 
August....--..--- 106 | 90. 4 68. 8 47, 2 34 
September___..._- 106 86.5 | 64.9 43. 2 26 
October_..--2---- °99 1 76.3 56. 4 36. 4 15 
November_______- | 85/ 644, 47.5} 306] il 
December. _-__-__ 83 56. 7 | 43. 7 28. 6 14 

Annual. ___- | 110 72.2 54. 2 | 36. 2 5 

i | 


and a reading of 5° has been recorded at the Priest Val- 
ley Station. Such extreme temperatures, however, are in- 
frequent and of short duration. 

The mean maximum temperature in July ranges from 
about 75° in the Chittenden Pass area to about 100° 
east of Panoche. Temperatures above 100° are common in 
the eastern corner of the county, but they are infrequent 
m the western part. Maximum temperatures of at least 
105° have been reported in areas most affected by marine 
air, and readings of 114° have been observed at other 
points within the county. 

The length of the frost-free period, or growing season, 
varies throughout the county. It ranges from 275 days 
in the northwestern tip to 150 days at the southern tip. 
The growing season is about 275 days at Hollister, 250 
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days at Idria and Panoche, 200 days near Pinnacles Na- 
tional Monument, and 150 days in Priest Valley. 

Precipitation—Table 11 gives average monthly and 
annual precipitation for 15 weather bureau stations in 
San Benito County and in nearby Fresno County. The 
data in this table were compiled from records of differ- 
ent lengths and covering different periods of years. Be- 
cause of the varied terrain, average annual precipitation 
varies considerably within short distances. Over most of 
the San Benito Valley, the annual rainfall is between 12 
and 15 inches, but at higher elevations in the northern 
part of the county, rainfall is more than 20 inches. An 
annual total of 16 to 18 inches is common at the higher 
elevations in the central and southern parts of the 
county. In the southeastern part of the county near the 
San Joaquin Valley, annual rainfall is about 8 inches. 

Total annual precipitation also varies considerably 
from year to year. In 5 years out of 10, between 5 and 
10 inches can be expected in the southeastern part of 
the county and between 13 and 20 inches can be expected 
at the higher elevations in the northwestern and sonthern 
corners. In 1 year in 10, as much as 10 to 12 inches or 
as little as 4 inches can be expected in the southeastern 
part and as much as 25 to 30 inches or as little as 11 to 
12 inches in the northwestern and southern corners. 

The average intensity of rainfall in 1 year out of 2 
amounts to 0.40 to 0.50 inch in 1 hour, 0.75 to 1.50 inches 
in 6 hours, and 1.00 to 3.00 inches in 24 how's. Only 
once jin 100 years do these amounts increase to 0.90 to 1.00 
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inch in 1 hour, 1.90 to 3.75 inches in 6 hours, and 2.60 to 
7.80 inches in 24 hours. The mountain areas receive the 
heaviest amounts. 

Relative humidity—During winter relative humidity 
is more than 50 percent most of the time. It averages 90 
percent or more during the night in cooler areas and 75 
percent or more in warmer areas. In spring relative hu- 
midity averages 60 to 75 percent at night and 40 to 50 
percent during the day. Summers are quite dry, the aver- 
age relative humidity in the daytime is about 20 to 25 
percent in inland areas and 30 to 40 percent in areas that 
receive large amounts of marine air. In the areas receiv- 
ing marine air, relative humidity increases to 70 percent 
or higher at night. In fall readings of 45 to 60 percent 
are common at night, but during the day readings gen- 
erally range from 30 to 50 percent. 

Wind—Although records have not been kept, it ap- 
pears that winds blow from the northwest during sum- 
mer and from the southeast during winter. Winds in local 
areas may vary considerably from these typical condi- 
tions because of the terrain. Winds are normally light. 
Strong winds carrying marine air flow into the Hollister 
area at times during the summer. Strong winds blow 
over the entire county during winter storms. 

Windspeeds may be expected to reach 80 miles per 
hour or slightly higher once every 2 years, 60 to 70 miles 
per hour once in 50 years, and 70 to 75 miles per hour 
once in 100 years. 


Tasue 11.—Average monthly and annual precipitation 


Jan- | Feb- Au- | Sep- | Octo-| No- | De- | An- 
Station uary | ruary [March] April | May | June | July | gust | tem- | ber | vem- | cem- | nual 
ber ber ber 

Inches | Inches | Inches | Inches | Inches | Inches | Inches | Inches | Inches | Inches | Inches | Inches | Inches 
Buena Vista_......-.....-_-_--------- 2.45 | 2.28 | 2.19 | 1.28 | 0.49 | 0. 02 @) 0.01 | 0.17 | 0.55 | 1.41 | 2.55 | 13. 40 
Chittenden Pass_....-.._..------------ 3.89 | 2.90) 271/157] .59}] .06} .01; .O01] .46] .62 | 1.84] 3.63 | 18. 29 
Hollister 2.2 ace seoncen coon cto ce eeccks 2.64] 2.20} 215/101) .44} .10] .02]; .01] .50] .57 | 1.32 | 2.33 | 13, 29 
Wdrigs coe ees eo eee scer se 3.09 | 3.40} 260] 1.47] .46] .06) .01; .05; .08] .53] 1.07 | 3.04] 15. 86 
Mercey Hot Springs._...-.------------ 1.90} 1.69} 1.16] .79 .24/ .02}] .02] .01 17 .3l .48) 1.58 | 8.37 
Paicines Ohrwall Ranch....------------ 2.75 | 2.78 | 2.24) 1.35 . 49 . 03 . 01 . 03 .21 | 157 | 1.58 | 3.08 | 15.12 
Panoche 2-222 oo ste sc ee ot et eestoet | 1.97] 1.24}1.10] .82] .31) .08 (4) .Ol]; .10] .36 92} 1.62] 8. 48 
Panoche Junction. .........----------- 1.16 | 1. 05 . 99 . 68 . 29 . 04 () (4) . 09 . 23 45 . 98 5. 96 
Pinnacles National Monument._....---- 3.15 | 3. 25 | 2.86 | 1.37 ~37 . 03 (‘) (4) .14!] .47) 1.43 | 2.95 | 16.02 
Priest Valley._._..-..----------------- 3.97 | 4.39 | 3.09} 1.75; .50} .09] .O1) .02{| .16) .55) 1.45 | 3.89 | 19. 87 
San Benito. ...-....--.------.-------- 2.36 | 2.56 | 2.05 | 1. 24 . 33 06 (') . O01 .10 54) 1.04 | 2.73 | 13. 02 
San Juan Bautista_.........------.---- 3.54 | 2.79 | 2.72 | 1.49 59 08 () 03 . 29 58 | 2.24 | 2.88 | 17. 23 
Stayton Mine.._..-....--.------------ 4.30 | 3.95 | 3.49 | 2.15 82 13 0) ol; .31 77 | 2.57 | 4 04 | 22.54 
Trés: Pin0s.c-20502 occas ben esekoseees 4.26 | 1.69 | 2. 28 51 47 06 | 0 () . 68 25 83 | 2.21 | 12, 64 
Upper Tres Pinos___-.....-.---------- 2.63 | 2.52) 2.15 | 114 29 05 . 01 01 . 09 4411.35 | 2.95 | 13. 63 


1 Trace. 
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Glossar rij 


Accelerated erosion. Erosion of the soil or rock over and above 
normal erosion brought about by changes in the natural cover 
or ground conditions, including changes due to human activity 
and those ensed. by lightning or rodent invasion. (See also, 
Geologic Erosion.) 

Alluvium. Fine material, such as gravel, 
deposited on land by streams. 

Available water holding capacity (also termed available moisture 
holding capacity). The difference between the amount of water 
in a soil at field capacity and the amount in the same soil 
at the permanent wilting point of plants. Commonly expressed 
as inches of water per inch depth of soil. 

Claypan. A compact, very slowly permeable soi! horizon that con- 
tains more clay than the horizon above and below it. A claypan 
is commonly hard when dry and plastic or stiff when wet. 

Consistence, soil. The feel of the soil and the ease with which a 
lump ean be crushed by the fingers. ''erms commonly used to 
describe consistence are— 


Loose.—Noncoherent; will not hold together in a mass when dry 
or moist. 

Friable-—When moist, crushes easily under gentle to moderate 
pressure between thumb and forefinger and can be pressed 
together in a lump. 

Firm.—When moist, crushes under moderate pressure between 
thumb and forefinger, but resistance is distinctly noticeable. 

Plastic.—When wet, readily deformed by moderate pressure but 
can be pressed into a lump; will form a “wire” when rolled 
between thumb and forefinger. 

Sticky. When wet, adheres to other material; tends to stretch 
somewhat and "pull apart rather than pull free from other 
material. 

Hard.—When dry, moderately resistant to pressure; ean be 
broken with difficulty between thumb and forefinger. 
Soft.—When dry, breaks into powder or individual grains under 

very slight pressure. 

Cemented.—Hard and brittle; little affected by moistening. A 
weakly cemented mass is brittle and hard, but it can be 
broken in the hands. A strongly cemented mass is brittle; it 
is too hard to be broken in the hand but can easily be broken 
with a hammer. An indurated mass is very strongly cemented 
and brittle, does not seften under prolonged wetting, and a 
sharp blow with a hammer is required to break it. 


Drainage, natural. Soil drainage that existed during the develop- 
ment of the soil, ag opposed to altered drainage, which is com- 
monly the result of artificial drainage or irrigation but may 
be caused by the sudden deepening of channels or the blocking 
of drainage outlets. Seven different classes of natural drainage 
are recognized. These classes range from excessively drained 
to very poorly drained. 

Effective rooting depth. The depth from the surface, in inches, to 
which plant roots will penetrate. Depth classes: Very deep 
(60 inches or more), deep (40 to GO inches), moderately deep 
(20 to 40 inches), shallow (16 to 206 inches), very shallow, (less 
than 10 inches). 

Fleod plain. Nearly level land, consisting of stream sediments, that 
borders a stream and is subject to flooding unless protected 
artificially. 

Forb. Any herbaceous plant, neither a grass ner a sedge, that is 
grazed on western ranges. 

Geologic eresion. The wearing away of the land surface by wind, 
running water, and other geological agents. 

Gleyed soil. A soil in which waterlogging and lack of oxygen have 
caused the material In ene or more horizons to be neutral 


sand, silt, or clay, 
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gray in color. The term “gleyed” is applied to soil horizons 
with yellow and gray mottling caused by intermittent water- 
logging. 

Horizon, soil. A layer of soil, approximately parallel to the surface, 
that has distinct characteristics produced by soil-forming 
processes. 


O horizon—The layer of organic matter on the surface of a 
mineral soil. This layer consists of decaying plant residues. 

A horizon.—The mineral horizon at the surface or just below 
an O horizon. This horizon is the mineral horizon in which 
living organisms are most active, and it is therefore marked 
by the accumulation of humus. The horizon may have lost 
one or more of soluble salts, clay and sesquioxides (iron and 
aluminum oxides). 
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horizon is in part a layer of hanes from the overlying A to 
the underlying C horizon. The B horizon also has distinctive 
characteristics caused by (1) accumulation of clay, ses- 
quioxides, humus, or some combination of these; (2) pris- 
matic or blocky structure; and (3) redder or stronger colors 
than the A horizon; or (4) some combination of these. Com- 
bined A and B horizons are usually called the solum, or true 
soil. If a soil lacks a B horizon, the A horizon alone is the 
solum. 

C horizon.—The weathered rock material immediately beneath 
the solum. In most soils this material is presumed to be like 
that from which the overlying horizons were formed. If the 
material is known to be different from that in the solum, 
a Roman numeral precedes the letter, C. 

R layer.—-Consolidated rock beneath the soil, The rock usually 
underlies a C horizon but may be immediately beneath an A 
or B horizon. 


Montmorillonite. A fine, platy, alumino-silicate clay mineral that 
expands and contracts with the absorption and loss of water. 
It has a high cation-exchange capacity and is plastic and 
sticky when moist. 

Morphology, soil. The makeup of the soil, including the texture, 
structure, consistence, color, and other physical, chemical, min- 
eralogical, and biological properties of the various horizons 
that make up the soil profile. 

Munsell notation. A system for designating color by degrees of the 
three simple variables—hue, value, and chroma. For example, a 
notation of 10YR 6/4 is a color with a hue of 10YR, a value 
of 6 , and a chroma of 4. 

Organic matter. For the purposes of this survey, organic matter 
content is classified as follows: Low, 0 to 14% percent; medium, 
14% to 2% percent ; high, over 214 percent. 

Permeability, soil. The quality of a soil horizon that enables water 
or air to move through it. Terms used to describe permeability 
are as follows: Very slow, slow, moderately slow, moderate, 
moderately rapid, rapid, and very rapid. 

Profile soil. A vertical section of the soil through all its horizons 
and extending into the parent material. See Horizon, soil. 

Reaction, soil, The degree of acidity or alkalinity of a soil 
expressed in words and in pH values, as follows: 


pt pi 
Extremely acid-___ Below 4.5 Neutral .--..----___ 6.6 to 7.3 
Very strongly acid_ 4.5 to 5.0 Mildly alkaline______ 7.4 to 78 
Strongly acid____ 5.1 to 5.5 Moderately alkaline. 7.9 to 84 
Medium acid. __- 5.6 to 6.0 Strongly alkaline... 8.3 to 9.0 
Slightly acid__.... 6.1 to 6.5 Very strongly 
alkaline __-~__ 9.1 and higher 


Saline-alkali soil. A soll that contains a harmful quantity of salts 
and either a high degree of alkalinity, a large amount of ex- 
changeable sodium, or both, so distributed in the soil profile 
that the growth of most crop plants is less than normal. 

Slickensides. Polished and grooved surfaces produced by one mass 
sliding past another. In soiis, slickensides may occur at the 
base of a slip surface on a relatively steep slope; and in swell- 
ing clays, where there is marked change in moisture content. 

Seil separates. Mineral particles, less than 2 millimeters in equiv- 
alent diameter and ranging between specified size limits. The 
names and sizes of separates recognized in the United States 
are as follows: Very coarse send (2.0 to 1.0 millimeter) ; 
coerse sand (1.0 te 0.8 millimeter}; medium sand (0.5 to 0.25 
millimeter) ; fine sand (0.25 to 0.10 millimeter) ; very fine sand 
(0.10 to 0.65 millimeter) ; sili (0.05 to 0.002 millimeter) ; and 
clay (less than 0,002 millimeter). 
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Solum, The upper part of the soil profile, above the parent material, 


in which the processes of soil formation are active. The solum 
in mature soil includes the A and B horizons. Generally, the 
characteristics of the material in these horizons are unlike 
those of the underlying material. The living roots and other 
plants and animal life characteristic of the soil are largely 
confined to the solum. 


Structure, soil. The arrangement of primary soil particles into 


compound particles or clusters that are separated from ad- 
joining aggregates and have properties unlike those of an equal 
mass of unaggregated primary soil particles. The principal 
forms of soil structure are platy (laminated), prismatic (ver- 
tical axis of aggregates longer than horizontal), colwnnar 
(prisms with rounded tops), blocky (angular or subangular), 
and granular. Structureless soils are (1) single grain (each 
grain by itself, as in dune sand) (2) massive (the particles 
adhering together without any regular cleavage, as in many 
claypans and hardpans). ; 


Subsoil. Technically, the B horizon; roughly the part of the profile 
below plow depth and above the substratum. ; 

Surface soil or layer. The soil ordinarily moved in tillage, or its 
equivalent in uncultivated soil, about 5 to 8 inches in thickness. 
The plowed layer. 

Terrace (geological). A level or gently undulating old alluvial 
plain bordering a stream valley, river, lake or the sea. Eleva- 
tion is intermediate between that of the flood plain and the 
upland. 

Texture, soil. The relative proportions of sand, silt, and clay 
particles in a mass of soil. The basic textural classes, in order 
of increasing proportions of fine particles are sand, loamy sand, 
sandy loam, loam, silt loam, silt, sandy clay loam, clay loam, 
silty clay loam, sandy clay, silty clay, and clay. The textural 
classes may be further described as “coarse,” “fine,” or “very 
fine” and by “gravely,” “stony,” or “rocky.” 


GUIDE TO MAPPING UNITS 


For a full description of a mapping unit, read both the description of the mapping unit and the description 
of the soil series to which the mapping unit belongs. 


Dashes indicate that the soil was not placed in a pasture and range site. Other information is given in 
tables as follows: 


Acreage and extent, table 1, p. 7. Engineering uses of the soils, tables 4, 5, 
Estimated yields, table 2, p. 69. and 6, pp. 80 through 99. 
Storie index rating, table 3, p. 73. 


Capability unit Pasture and range site 
Map Described 
symbol Mapping unit on page |Symbol Number Page 
AnA Antioch loam, 0 to 2 percent slopes------------------ 9 IIIs-3(14) h 17 
AnB Antioch loam, 2 to 5 percent slopes------------------ 9 TITe-3(14) ¥ 17 
IVe-3(15) 
Anc2 Antioch loam, 5 to 9 percent slopes, eroded---------- 9 IIIe-3(14) 4 77 
Ive-3(15) 
AobD2 Antioch clay loam, 9 to 15 percent slopes, eroded---- 9 IVe-3(15) h 17 
Arc Arguello loam, 2 to 9 percent slopes----------------- 10 IIIe-1(15) -- a 
AsD Arguello shaly loam, 9 to 15 percent slopes---------- 10 IVe-1(15) 2 76 
AtD Arnold loamy sand, 9 to 15 percent slopes------------ 11 TITs-4(14) 3 76 
AtE2 Arnold loamy sand, 15 to 30 percent slopes, eroded--- 11 VIe-4(15) 3 76 
AtF3 Arnold loamy sand, 30 to 50 percent slopes, severely 
eroded ~------ 2 nono - 2 nnn en nnn eee enn eee 10 Vile-4(15) 3 76 
AUE Auberry fine sandy loam, 15 to 30 percent slopes----- a2 VIe-1(15) 3 76 
AuGe2 Auberry fine sandy loam, 30 to 75 percent slopes, 
eroded----------------------------------- === + - 11 Vile-1(15) 3 76 
BaG Bad Land----~------------------------------------------ 12 VIIIe-1(15) a -- 
BoA Botella loam, 0 to 2 percent slopes------------------ 12 I-1(14) -- oe 
IIIe-1(15) 
BoC Botella loam, 2 to 9 percent slopes-~---------------- 12 IIe-1(14) -- ae 
TITe-1(15) 
CbF2 Cibo stony clay, 15 to 50 percent slopes, eroded----- 13 VIs-5(15) 5 78 
CeG2 Cibo rocky clay, shallow, 15 to 75 percent slopes, 
eroded~------ne2e--- 2. nen n = were nnn nee ee eee -- 13 VIIs-1(15) 5 78 
CgG3 Cieneba gravelly sandy loam, 15 to 75 percent slopes, 
severely eroded--------+----------0----------+------ 13 VIIIs-1(15) -- ae 
CeG2 Cieneba gravelly sandy loam, 30 to 75 percent slopes, 
eroded~---+-2----00---~+------------ won ence wee nee 4 VIIe-4(15) 67 3 76 
Ch Clear Lake clay------------~------------------------- 14 IIs-5(14) 59 -- -- 
Ck Clear Lake clay, saline------------------------------ 14 IIIw-5(14) 62 ll 79 
Cl Clear Lake silty clay loam--------------------------- 14 IIIw-5(15) 62 -- -- 
CmD Climara clay, 9 to 15 percent slopes----------------- 14 IIIe-5(15) 62 1 76 
CmFr2 Climara clay, 15 to 50 percent slopes, eroded-------- 15 VIe-5(15) 66 1 76 
CnpD2 Cometa loam, 5 to 15 percent slopes, eroded---------- 15 IVe~3(15) 64 4 77 
Cop2 Cometa sandy loam, 5 to 15 percent slopes, eroded---- 15 IVe-3(15) 64 4 77 
Cpc Conejo clay loam, 2 to 9 percent slopes-------------- 16 IIIe-5(15) 62 -- -- 
Cuc Corralitos loamy sand, 2 to 9 percent slopes--------- 16 LITs-4(14) 63 -- -- 
CvC Cotati loam, 2 to 9 percent slopes--------~---------- 17 IVe-3(15) 64 4 77 
Cvp2 Cotati loam, 9 to 15 percent slopes, eroded--------~-- 17 Vie-3(15) 66 \ TT 
CvE2 Cotati loam, 15 to 30 percent slopes, eroded---~----- 17 Vie-3(15) 66 4 77 
CwA Cropley clay, 0 to 2 percent slopes------------------ 18 IIs-5(14) 59 -- “= 
Cwo Cropley clay, 2 to 9 percent slopes------------------ 18 IIe-5(14) 58 -- -« 
IITIe-5(15) 62 
CyC Cropley silty clay loam, 2 to 9 percent slopes------- 19 Ile-5(14) 58 -- -- 
DaD Diablo clay, 9 to 15 percent slopes--------+---------- 20 ITIe-5(15) 62 1 76 
DaE2 Diablo clay, 15 to 30 percent slopes, eroded--------- 19 Ive-5(15) 65 z 76 
DaF2 Diablo clay, 30 to 50 percent slopes, eroded-------~-- 20 VIe-5(15) 66 1 76 
DaG3 Diablo clay, 50 to 75 percent slopes, severely 
eToded---0---- 2-22-22 ooo ee ene ee eee e+ 20 VIIe-5 15} 67 1 76 
DLD Diablo-Linne complex, 9 to 15 percent slopes--------- 20 Meee 62 a 76 
D1lE2 Diablo-Linne complex, 15 to 30 percent slopes, 


BOA ele -epaeenewen osu we ie canac iw asdac ccseenieedas 20 Ive-5(15) 65 i 76 


GUIDE TO MAPPING UNITS--Continued 


Capability unit Pasture and range site 
Map Described 
symbol Mapping unit on page | Symbol 
D1IF2 Diablo-Linne complex, 30 to 50 percent slopes, 
CrOded- -2+ -2 cee nn nn en eer nn nn nnn eee enn nnn nnn ene ne 20 1 
DoA Docas silt loam, 0 to 2 percent slopes--------------- 20 IVe-1(15) 65 T 78 
Dot Docas silt loam, 2 to 9 percent slopes--------------- 21 IVe-1(15) 65 7 78 
DsA Docas clay loam, O to 2 percent slopes--------------- 21 Ive-1(15) 65 v4 78 
DsC Docas clay loam, 2 to 9 percent slopes-~---~----------- a1 Ive-1(15) 65 7 78 
EcA Edenvale clay, 0 to 2 percent slopes----------------- 21 IIIw-5(15) 62 _ ae 
Gar Gaviota loam, 15 to 30 percent slopes---------------- 23 VIe-1(15) 66 6 78 
Gak2 Gaviota loam, 15 to 30 percent slopes, eroded-------- 23 VIe-1(15) 66 6 78 
GaF2 Gaviota loam, 30 to 50 percent slopes, eroded-------- 22 VITe-1(25) 67 | 6 78 
GrF2 Gaviota rocky loam, 15 to 50 percent slopes, eroded-- 23 VIIs-1(15) 68 6 78 
GsD Gazos silty clay loam, 9 to 15 percent slopes--------- an IITe-5(15) 62 5 78 
Gtke Gazos clay loam, 15 to 30 percent slopes, eroded----- 23 IVe-5(15) 65 5 78 
GtF2 Gazos clay loam, 30 to 50 percent slopes, eroded----- 2h VIe-5 (15) 66 5 78 
GtG3 Gazos clay loam, 50 to 75 percent slopes, severely i 
eroded----------------~------------ 22+ --- = === ak VITe-5(15) 67 5 78 
GuE Gullied land----------------------------------------- 2k VIIe-1(15) 67 6 78 
Had Hanford coarse sandy loam, O to 2 percent slopes----- ek IIs-4(14) 59 -- = 
TTTs-4(15) 63 
Hac Hanford coarse sandy loam, 2 to 9 percent slopes----- 25 IIIe-4(14) 61 mie = 
IIIe-1(15) 60 
HEA Hanford loam, 0 to 2 percent slopes------------+------ 25 T-1(14) 56 -~ =e 
TIIc-1(15) 64 
HFC Hanford loam, 2 to 9 percent slopes------------------ 25 TTe-1(14) 57 -- ce 
IIIe-1(15) 60 
HnF2 Henneke fine gravelly loam, 15 to 50 percent slopes, 
eroded--~~---~+----------- 2+ === ~~ ee += eo ene e eee 25 Vile-1(15) 67 8 78 
HsG3 Henneke soils, 15 to 75 percent slopes, severely 
CLOSED $= on ee nnn ne eee enw nn ewe nnn nee enn 26 VITIs-1(15) 68 -- -- 
IgC Igneous rock land---~---------~---------------------- 26 VIIIs-1(15) 68 -- -- 
KeD Kettleman loam, 5 to 15 percent slopes--------------- 27 VIe-1(15) 66 9 79 
KeF2 Kettleman loam, 15 to 50 percent slopes, eroded------ 26 VITe-1(15) 67 fe) 79 
KmF2 Kettleman soils, 15 to 50 percent slopes, eroded----- 27 VIIe-1(15) 67 9 79 
LaG3 Laniger gravelly sandy loam, 30 to 75 percent slopes, 
severely eroded~----------------------------------- 27 VIle-4(15) 67 3 76 
LaF Landslides------------- 0-0-0 ---- 20 ooo neon e ene nee 27 Vile-5(15) 67 1 76 
LnD Linne clay loam, 9 to 15 percent slopes-------------- 28 IITe-5(15) 62 1 76 
Lnk2 Linne clay loam, 15 to 30 percent slopes, eroded----- 28 TVe-5(15) 65 1 76 
LnF2 Linne clay loam, 30 to 50 percent slopes, eroded----- 28 VIe-5(15) 66 a 76 
LnF 3 Linne clay loam, 30 to 50 percent slopes, severely 
eroded----------+---------- +--+ eo === 28 ViIIe-5(15) 67 1 76 
LsE2 Linne-Shedd complex, 15 to 30 percent slopes, eroded- 28 IVe-5(15) 65 7 78 
LsF2 Linne-Shedd complex, 30 to 50 percent slopes, eroded- 29 VIe-5(15) 66 7 78 
LtG2 Lodo shaly loam, 50 to 75 percent slopes, eroded------ 29 | VITe-1(15) 67 5 7 
Luc Los Banos clay loam, 2 to 9 percent slopes----------- 30 | VIIe-1(15) 67 10 79 
Lune Los Banos clay loam, 9 to 15 percent slopes, eroded-- 29 VITe-1(15) 67 10 19 
LuF3 Los Banos clay loam, 15 to 50 percent slopes, 
severely eroded---~-----------------~------ 2-22 - = 30 VITe-1(15) 67 | 9 79 
LvB Los Gatos clay loam, 15 to 30 percent slopes--------- 30 IVe-5(15) 6 | 5 78 
LvFe Los Gatos clay loam, 30 to 50 percent slopes, eroded- . 30 VIe-5{15) 66 5 78 
LwF2 Los Gatos rocky clay loam, 15 to 50 percent slopes, i 
eroded = ---- enn nnn nn eee nn nn oe en nnn eee 31 VIs-5(15) 66 5 78 
MeA Metz sandy loam, O to 2 percent slopes--------------- 31 1 IIs-4(14) 59 | -- -- 
| IIIs-4(15) 63 
MgA Metz gravelly sandy loam, 0 to 2 percent slopes------ 31 f LITs-4(14) 63 | -- -- 
Mec Metz gravelly sandy loam, 2 to 9 percent slopes------ 31 TIfe-(14) 61 -- “- 
MhA Metz sandy loam, wet variant, © to 2 percent slopes-- 32 IIw-2(1h) 59 -- -- 
MnG Mine pits and dumps------------------------+<2-2----- 32 VITIs-1(15) 68 | -- -- 
MoA Mocho sandy Loam, 0 to 2 percent slopes-------+------ 33 T-1(14) 56 | oo -~ 
LIIe-1(15) 6h | 
MoC Mocho sandy loam, 2 to 9 percent slopes------+2------- 33 Tle-1(14) ya | o7 -- 


j TITe-1(15) 60 
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Capability unit Pasture and range site 


Map Described 
symbol Mapping unit on page | Symbol Page | Number Page 
MpA Mocho loam, 0 to 2 percent slopes~------------------- 32 T-2(14) 56 -- se 
TIIe-1(15) 64 
Mpc Mocho loam, 2 to 9 percent slopes------~-------------- 33 IIe-1(14) 57 “+ -- 
IIfe-1(15) 60 
MrB Mocho gravelly loam, 2 to 5 percent slopes----------- 33 Ile-1(14) 57 -- = 
MsC Mocho clay loam, 2 to 9 percent slopes--------------- 33 TIe-5(14) 58 -- sa 
IITe-5(15) 62 
MtFe2 Montara rocky silty clay loam, 15 to 50 percent 
slopes, eroded----------------------++------------- 33 VIIs-9(15) 68 8 78 
Nab Nacimiento clay loam, 9 to 15 percent slopes--------- 34 IIIe-5(15) 62 1 76 
NaE Nacimiento clay loam, 15 to 30 percent slopes-------- 34 IVe-5(15) 65 L 76 
NaF2 Nacimiento clay loam, 30 to 50 percent slopes, 
eroded-~---------------------+-+--- +--+ 2 e+ 34 VIe-5(15) 66 1 76 
NaGe Nacimiento clay loam, 50 to 75 percent slopes, 
eroded---------------------- +--+ 2-2 ++ - = =e 3h VIIe-5(15) 67 ae 76 
NeG3 Nacimiento loam, 30 to 75 percent slopes, severely 
eroded--------------------------------- += -- + =o ne 3h VIIIe-1(15) 68 -- ee 
Pa Pacheco silt loam------------------------------------ 35 Ilw-2(14) 59 ll 719 
Pe Pacheco loam-------------------------~--------------- 35 IIw-2(14) 59 -- -- 
Pa Pacheco clay loam over clay---------------------+---- 35 TIw-2(14) 59 -- -- 
Pe Pacheco silty clay----------------------------------- 35 TIs-5(14) 59 -- oe 
Phe Panhill loam, 2 to 9 percent slopes------------------ 36 VIIe-1(15) 68 10 719 
PkA Panoche sandy loam, O to 2 percent slopes------------ 37 I-1(17) 57 10 7179 
VIIe-1(15) 68 
PKC Panoche sandy loam, 2 to 9 percent slopes------------ 38 IIe-1(17) 58 10 79 
Vitc-1(15) 68 
PIA Panoche loam, 0 to 2 percent slopes------------------ 37 I-1(17) 57 10 . 79 
VIIe-1(15) 68 
P1c Panoche loam, 2 to 9 percent slopes-~---------------- 37 TIe-1(17) 58 10 19 
VIIe-1(15) 68 
Pnke Pinnacles coarse sandy loam, 15 to 30 percent slopes, 
er0ded--------- 2-22 2--- + 2-2 - ee eo ee ee 38 VIe-3(15) 66 3 76 
PnG3 Pinnacles coarse sandy loam, 30 to 75 percent slopes, 
severely eroded------------------------------------ 38 VIIe-1(15) 67 3 76 
PsE2 Pinto sandy loam, 15 to 30 percent slopes, eroded---- 39 VIe-1(15) 66 3 76 
PtB Pleasanton loam, 2 to 5 percent slopes--------------- 39 IIe-1(14) 57 \ 17 
IIIe-3(15) 61 
Pvc2 Pleasanton gravelly loam, 5 to 9 percent slopes, 
eroded----------------------------------------- +--+ 39 TIfe-1(14) 60 4 17 
: IIIe-3(15) 62 
ReA Reiff sandy loam, 0 to 2 percent slopes--------------- ho I-1(14) 56 -« 26 
IIIe-1(15) 64 | 
ReC Reiff sandy loam, 2 to 9 percent slopes-------------- LO TIe-1(14) 57 a= = 
IIIe-1(15) 60 
RnA Rincon loam, 0 to 2 percent slopes------------------- 41 IIs-5(14) 59 --" -~- 
Rnc Rincon loam, 2 to 9 percent slopes------------------- hi IIIe-1(14) 60 -~ as 
IIIe-3(14) 
RnD2 Rincon loam, 9 to 15 percent slopes, eroded---------- 41 IVe-1(15) 64 4 77 
RsA Rincon silty clay loam, 0 to 2 percent slopes-------- ho TIs-5(14) 59 -- = 
ITe-5(14) 58 
Rsc Rincon silty clay loam, 2 to 9 percent slopes-------- KL IIIe-5(15) 62 -- -- 
Rsde2 Rincon silty clay loam, 9 to 15 percent slopes, 
eroded--~-------------------------------- +--+ = yl IfIe-5(15) 62 h va 
Rw Riverwash---------+---------------------------------- ky VIIIw-4(14) 68 -- a 
SaA Salinas clay loam, O to 2 percent slopes------------- 4e T-1(14) 56 -- -- 
IIIe-1(15) 64 
Sac Salinas clay loam, 2 to 9 percent slopes---~--------- he Ile-5(14) 58 -~ -- 
TIIe-5(15) 62 
SbD San Benito clay loam, 9 to 15 percent slopes--------- 43 IIfe-5(15) 62 5 78 
SbE2 San Benito clay loam, 15 to 30 percent slopes, 


eroded-~--------- 222+ nee eee - +--+ +--+ ka Ive-5(15) 65 5 78 
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Capability unit Pasture and range site 


Map Described 
symbol Mapping unit on page {Symbol 


Page | Number 


Sb¥F2 San Benito clay loam, 30 to 50 percent slopes, eroded- 43 VIe-5(15) 5 78 
SbF 3 San Benito clay loam, 30 to 50 percent slopes, 
severely eroded-~---------------~---+-------------+-+ 43 ViTe-5(15) 5 78 
Se Sandy alluvial land----------------------------------- 4b | VIIw-4(14) 67 | 5 78 
SdF2 Santa Lucia shaly loam, 30 to 50 percent slopes, 
eroded----------22--+- +--+ - een eee ee uh | VIe-1(15) 66 2 76 
SdG3 Santa Lucia shaly loam, 30 to 75 percent slopes, 
severely eroded-----------------------+------------- yh | VITe-1(15) 67 2 76 
SeG Sedimentary rock land-----+-----------------+----------- Ah VITIs-1(15) 68 -- -- 
ShD Shedd loam, 9 te 15 percent slopes----~----------------- us | Ive-1(15) 6h | 7 78 
ShE2 Shedd loam, 15 to 30 percent slopes, eroded----------- uS VIe-1(15) 66 7 78 
snre Shedd loam, 30 to 50 percent slopes, eroded----------- 4S ViIe-1(15) 67 T 78 
ShF 3 Shedd loam, 30 to 50 percent slopes, severely eroded-- . 45 VIIe-1(15) 67 7 78 
SkD Sheridan coarse sandy loam, 9 to 15 percent slopes---- 46 | IVe-1(15) 64 | 3 76 
SkE Sheridan coarse sandy loam, 15 to 30 percent slopes--- 46 VIe-4(15) 66 | 3 76 
SkE2 Sheridan coarse sandy loam, 15 to 30 percent slopes, 
eroded~---------------- 22+ -- +--+ 3 o-oo 46 VIe-4(15) 66 3 76 
SkG2 Sheridan coarse sandy loam, 30 to 75 percent slopes, ; 
eroded----------------------~----------------------- 46 ViIe-4(15) 67 3 6 
SkG3 Sheridan coarse sandy loam, 30 to 75 percent slopes, 
severely eroded-------------+------------------------ 46 VITe-4(15) 67 3 76 
s1D Soper gravelly loam, 9 to 15 percent slopes----------- qT IVe-1(15) 64 3 76 
s1k2 Soper gravelly loam, 15 to 30 percent slopes, eroded-- 47 VIe-1(15) 66 3 76 
sire Soper gravelly loam, 30 to 50 percent slopes, eroded~- 47 VITe-1(15) 67 3 76 
SmD Soper sandy loam, 9 to 15 percent slopes-------------- L7 IVe-1(15) 64 3 76 
SmE2 Soper sandy loam, 15 to 30 percent slopes, eroded----- ag VIe-1(15) 66 3 76 
SmF2 Soper sandy loam, 30 tc 50 percent slopes, eroded----- 47 VITe-1(15) 67 3 76 
SnA Sorrento silt loam, O to 2 percent slopes-~----------- 48 ay Os -- _ 
IIfc-1(15 
Snc Sorrento silt loam, 2 to 9 percent slopes------------- 48 nee 57 a4 _ 
IITe-1(15 60 
SoB Sorrento gravelly loam, O to 5 percent slopes--------- 48 IIs-4(14) 59 -- _ 
SrA Sorrento silty clay loam, O to 2 percent slopes------- 48 sae 2 -- -- 
TIIc-1(15 6 
Sr Sorrento silty clay loam, 2 to 9 percent slopes------- 48 emer 38 -- = 
IIIe-5(15 62 
SsE2 Sween rocky clay loam, 15 to 30 percent slopes, 
eroded--------------- 22-6 ++ = oe eee 50 VIs-5(15) 66 5 78 
SsF2 Sween rocky clay loam, 30 to 50 percent slopes, 
eroded------------------ ore nn nnn eee e nee nee cee ae 50 VIs-5(15) 66 5 78 
StEe Sween stony clay loam, 15 to 30 percent slopes, 
er0ded------- 622+ =n wien on nn ee ee eon en ne nee 50 VIs-5(15) 66 5 78 
SwF2 Sween very stony clay loam, 15 to 50 percent slopes, ; a i ée 
eTroded-~----~-- nse - anne nnn nn nna ee nena 5 VIIs-1(15) 6 5 7 
TeF Terraces escarpments-----------------~---------------- 5h VIe-1(15) 66 4 77 
Vad Vallecitos loam, 9 to 15 percent slopes+-------------- 51 IVe-1(15) 6h | 6 78 
Vak Vallecitos loam, 15 to 30 percent slopes-------------- di VIe-1(15) 66 6 78 
VaF Vallecitos loam, 30 to 50 percent slopes---~---------- 51 VIe-1(15) 66 6 78 
VaFe Vallecitos loam, 30 to 50 percent slopes, eroded------ 51 VITe-1(15) 67 6 78 
VrE2 Vallecitos rocky loam, 9 to 30 percent slopes, eroded-~ 52 VIs-5(15) 66 | 6 8 
VrF2 Vallecitos rocky loam, 30 to 50 percent slopes, 3 tre-2(15) 68 rt 78 
eroded - -- 2+ --- 2 eo - nee nn on ee ot ne en ne ene eee 52 | VIIs-1(1 
We Willows clay------------------------- ee eon eee n-ne 52 | eet = -- “~ 
TIIw-5(15 2 
Wk Willows clay, saline-alkali--------------------------- 52 IVw-6(14} 65 ib 19 
Ws Willows sandy loam--~----0-e2e----- nee ween eee eee 52 IIIw-5(1b) 62 | fe oe 
Wwe Willows soils, eroded------+-------------------2+------ 53 TVw-6(14) 65 iL 79 
YoA Yolo loam, O to 2 percent slopes---------------------- 3 TIIc-1(15) a a oo 
¥ot Yolo loam, 2 te 9 percent slopes-------------------+-~-- 53 | TfTe-1(15) 60} -- “= 
YvB Yolo gravelly loam, O to 5 percent slopes-~-------=--- 53 | Iife-1(15) 60 | o- ee 
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Appendix C. USACE Arid West Wetland Determination Data 
Forms 


South County Right of Way Project a H.T. Harvey & Associates 
Preliminary Identification of Waters of the U.S. : 20 May 2014 


WETLAND DETERMINATION DATA FORM - Arid West Region 


Project Site: South County Right of Way City/County: San Benito Sampling Date: 3/11/14 and 5/1/14 


Applicant/Owner. Santa Clara Valley Water District State: CA Sampling Point: 2a 
Investigator(s): M. Goklany & C. Gurney Section/Township/Range: T10S,R6E,sec24 


Landform (hillslope, terrace, etc.): floodplain Local Relief (concave, convex, none): concave Slope (%): 2 
Subregion (LRR): C Lat: 37.04305 Long: -121.27319 Datum: WGS 84 
Soil Map Unit Name: VaG2 NWI classification R3UBH 

Are climatic / hydrologic conditions on the site typical for this time of year? Yes No x (If no, explain in Remarks.) 

Are Vegetation. Soil or Hydrology _ significantly disturbed? Are “Normal Circumstances” present? Yes x No 
Are Vegetation. Soil — x orHydrology _ naturally problematic? (If needed, explain any answers in Remarks.) 


SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc. 


Hydrophytic Vegetation Present? Yes x No B 
; “ Is the Sampled Area 
Hydric Soil Present? Yes No x within a Wetland? Yes x No 
Wetland Hydrology Present? Yes x No 
Remarks: 


Pacheco Conduit #2. Clear, dry weather conditions on 3/11/14. The site was revisited on 5/1/14 to identify plants that did not initially have 
vegetative/reproductive structures. Seasonal wetland is in active floodplain of Pacheco Creek (in a concave depression). Soil is likely recently deposited 
and has not had time to develop redox features. 


Drought has resulted in drier than normal conditions. The area has received 23% of normal annual rainfall during the current growing season. 
Approximately 2.45" of precipitation fell during the week prior to wetland delineation survey. 


VEGETATION 
Tree Stratum (Plot size: 30’ radius) Alas Soca? — Dominance Test worksheet: 
1. Platanus racemosa 10 Y FAC That are OBL, FAGW, or FAC: 
2. 
Total Number of Dominant 
3. Species Across All Strata: 
4 
Total Cover: 10 Frat hts OBL FAOW or FAC 100 
Sapling/Shrub Stratum (Plot size: 30’ radius) 
1. Baccharis salicifolia 10 Y FAG Prevalence Index worksheet: 
2. Total % Cover of: Multiply by: 
3. OBL species x1= 
4. FACW species x2= 
5. FAC species x3= 
Total Cover: 10 FACU species x4= 
Herb Stratum (Plot size: 5 x 5’) UPL Species x5= 
1. Bromus hordeaceus 5 N FACU Column totals (A) 
2. Artemisia douglasiana 3 N FAC 
3. Eleocharis macrostachya (E. palustris) 5 N OBL ; Prevalence Index =B/A= 
4. Polypogon monspeliensis 10 N FACW Hydrophytic Vegetation Indicators: 
5. Juncus xiphioides T N OBL ___ Dominance Test is >50% 
6. Phyla nodiflora 7 N FACW ___Prevalence index is <3.0' 
7. Lotus corniculatus ; 45 Y FAC ____ Morphological Adaptations’ (Provide supporting 
8. Juncus bufonius 7 N FACW data in Remarks or on a separate sheet) 
Total Cover: 82 ___Problematic Hydrophytic Vegetation’ (Explain) 
Woody Vine Stratum (Plot size: ___) ‘Indicators of hydric soil and wetland hydrology must be 
1. present. 
2. Hydrophytic 
Total Cover: : Vegetation 
Present? 
% Bare Ground in Herb Stratum 0 % Cover of Biotic Crust 0 
Remarks: 


Herbs: 0.5 x 82 = 41, 0.2 x 20 = 16.4, FAC-neutral test 0:0 


US Army Corps of Engineers Arid West — Version 2.0 


SOIL 


Sampling Point: 2a 


Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 


Depth Matrix Redox Features 
(inches) Color (moist) % Color (moist) % Type’ Loc” 
0-6 10YR 3/2 100 


Histosol (A1) 

Histic Epipedon (A2) 

Black Histic (A3) 

Hydrogen Sulfide (A4) 

Stratified Layers (A5) (LRR C) 

1. cm Muck (AQ) (LRR D) 

Depleted Below Dark Surface (A11) 
Thick Dark Surface (A12) 

Sandy Mucky Mineral (S1) 

Sandy Gieyed Matrix ($4) 


Restrictive Layer (If present): 
Type: cobble 
Depth (inches): 6 
Remarks: 


HYDROLOGY 


Wetland Hydrology indicators: 


x Surface Water (A1) 
High Water Tabie (A2) 
x Saturation (A3) 
Water Marks (B1) (Nonriverine) 
i Sediment Deposits (B2) (Nonriverine) 
Drift Deposits (B3) (Nonriverine) 
| Surface Soil Cracks (B6) 
1 inundation Visible on Aerial Imagery (B7) 
Water-stained Leaves (B9) 


Field Observations: 


| (includes capillary fringe) _ 


Surface Water Present? Yes Xx 
Water Table Present? Yes 
Saturation Present? Yes X_ 


Primary Indicators (minimum of one required: check allthat apply) —__ 


‘Type:_C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains 
Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) 


Sandy Redox (S5) 
Stripped Matrix (S6) 
Loamy Mucky Mineral (F1)} 
Loamy Gleyed Matrix (F2) 
Depleted Matrix (F3) 
Redox Dark Surface (F6) 
Depleted Dark Surface (F7) 
Redox Depressions (F8) 
Vernal Pools (F9) 


Texture Remarks 


?Location: PL=Pore Lining, RC=Root Channel, M=Matrix. 
Indicators for Problematic Hydric Soils*: 
1. cm Muck (AQ) (LRR C) 
2 cm Muck (A10) (LRR B) 
Reduced Vertic (F 18) | 
Red Parent Material (TF2) 
Other (Explain in Remarks) 


‘indicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 


Hydric Soil Present? Yes No x 


Soil is saturated. Cobble layer prohibited sampling at a depth greater than 6”. No hydric indicators observed. The sampling location is in the active 
fioodptain of a riverine system and deposition/erosion is common during storm events. 


Salt Crust (B11) 

Biotic Crust (B12) 

Aquatic invertebrates (B13) 
Hydrogen Sulfide Odor (C1) 


Water Marks (B1) (Riverine) 
Sediment Deposits (B2) (Riverine) 
Drift Deposits (B3) (Riverine) 
Drainage Patterns (B10) 


xidized Rhizospheres along Living Roots (C3) Dry-Season Water Table (C2) 


Presence of Reduced lron (C4) 


rayfish Burrows (C8) 


Recent iron Reduction in Piowed Soils (C6) Saturation Visible on Aerial Imagery (C9) 


Thin Muck Surface (C7) 
Other (Explain in Remarks) 


No Depth (inches): 2 
No x Depth (inches): 
No Depth (inches): 6 


Shallow Aquitard (D3) 
FAC-Neutral Test (D5) 


Wetland Hydrology Present? Yes x No 


\Describe Recorded Data (stream gauge, monitoring weil, aerial photos, previous inspections), if available: 


iRemarks: 
Surface water covers 10% of the wetland. 


: 


US Army Corps of Engineers 


Arid West — Version 2.0 


WETLAND DETERMINATION DATA FORM - Arid West Region 


Project Site: | South County Right of Way City/County: San Benito Sampling Date: 3/11/14 and 5/1/14 
Applicant/Owner. Santa Clara Valley Water District State: CA Sampling Point: 2b 

Investigator(s): M. Goklany & C. Gurney Section/Township/Range: T10S,R6E,sec24 

Landform (hillslope, terrace, etc.): toe of slope / floodplain Local Relief (concave, convex, none): convex Slope (%): 2-5 
Subregion (LRR): C Lat: 37.04305 Long: -121.27325 Datum: WGS 84 

Soil Map Unit Name: VaG2 NWI classification R3UBH 

Are climatic / hydrologic conditions on the site typical for this time of year? Yes No x (If no, explain in Remarks.) 

Are Vegetation Soil = or Hydrology __ Significantly disturbed? Are “Normal Circumstances” present? Yes x No 

Are Vegetation Soil | or Hydrology __ naturally problematic? (If needed, explain any answers in Remarks.) 


SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc. 


Hydrophytic Vegetation Present? Yes 
Is the Sampled Area 


Hydric Soil Present? Yes x within a Wetland? 
Wetland Hydrology Present? Yes 


Remarks: 


Pacheco Conduit #2. Clear, dry weather conditions on 3/11/14. The site was revisited on 5/1/14 to identify plants that did not initially have 
vegetative/reproductive structures. Sampling location is in active floodplain of Pacheco Creek (in a concave depression). Habitat is sycamore alluvial 
woodland. 


Drought has resulted in drier than normal conditions. The area has received 23% of normal annual rainfall during the current growing season. 
Approximately 2.45" of precipitation fell during the week prior to wetland delineation survey. 


VEGETATION 
Tree Stratum (Plot size: 30’ radius) sida peddle ober Dominance Test worksheet: 
1. Platanus racemosa 10 Y FAC Grou bee Sev g EAC. 
2 —e 
Total Number of Dominant 
3. Species Across Ail Strata: 
4 
Total Cover: 10 Heredietyrn orn 
Sapling/Shrub Stratum (Plot size: 30’ radius) 
1. Baccharis pilularis 10 Y UPL Prevalence Index worksheet: 
2. Total % Cover of: Multiply by: 
3. OBL species x1= 
4. FACW species x2= 
5. FAC species Xx3= 
Total Cover: 10 FACU species x4= 
Herb Stratum (Plot size: 5’ x 5’) UPL Species x5= 
1. Bromus hordeaceus 15 N FACU Column totals (A) 
2. Bromus diandrus 25 Y UPL 
3. Bromus madritensis 15 N UPL Prevalence Index =B/A= 
4. Grindelia camporum 3 N FACU Hydrophytic Vegetation Indicators: 
5. Artemisia douglasiana 5 N FAC ___ Dominance Test is >50% 
6. Centaurea solstitialis 40 Y UPL ___ Prevalence Index is <3.0' 
7. Erodium cicutarium 3 N UPL ____ Morphological Adaptations’ (Provide supporting 
8. data in Remarks or on a separate sheet) 
Total Cover: 106 ___ Problematic Hydrophytic Vegetation’ (Explain) 
Woody Vine Stratum (Plot size: ___) "indicators of hydric soil and wetland hydrology must be 
1. ; present. 
2. Hydrophytic 
Total Cover: Vegetation 
: Present? 
% Bare Ground in Herb Stratum 0 % Cover of Biotic Crust 0 


Remarks: 
Herbs: 0.5 x 106= 53, 0.2 x 20 = 16.4, FAC-neutral test 0:0 


US Army Corps of Engineers Arid West — Version 2.0 


SOIL Sampling Point: 2b 


Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 


Depth Matrix Redox Features 
(inches) Color (moist) % Color (moist) % Type’ Loc? Texture Remarks 
0-6 10YR 3/2 100 loam 


‘Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains Location: PL=Pore Lining, RC=Root Channel, M=Matrix. 


Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils*: 

_.__ Histosol (A1) _._— Sandy Redox (S5) ___—- 1. em Muck (A9) (LRR C) 

_.__ Histic Epipedon (A2) __._—s Stripped Matrix ($6) _—s- 2. cm Muck (A10) (LRR B) 
| ____ Black Histic (A3) ____ Loamy Mucky Mineral (F 1) ___—_—s&RRRedduced Vertic (F 18) | 
__._ Hydrogen Sulfide (A4) ____—_— Loamy Gleyed Matrix (F2) ____ Red Parent Material (TF2) 

_____s Stratified Layers (A5) (LIRR C) _____ Depleted Matrix (F3) ____——s Other (Explain in Remarks) 

is 4. cm Muck (AQ) (LRR D) — Redox Dark Surface (F6) 

= Depleted Below Dark Surface (Al 1) a Depleted Dark Surface (F7) 

eee Thick Dark Surface (A12) _____ Redox Depressions (F8) 

Sandy Mucky Mineral (S1) Vernal Pools (F9) 3 Indicators of hydrophytic vegetation and wetland 

7 = hydrology must be present, unless disturbed or 


Sandy Gleyed Matrix (S4) 


problematic. 


Restrictive Layer (If present): 
Type: cobble 
Depth (inches): 6 Hydric Soil Present? Yes 


Remarks: 
Soil is saturated. Cobble layer prohibited sampling at a depth greater than 6”. No hydric indicators observed. The sampling location is in the active 
floodplain of a riverine system and deposition/erosion is common during storm events. 


HYDROLOGY 
Wetland Hydrology Indicators: 


Primary Indicators (minimum of one required: check all that apply) 

_x Surface Water (A1) ____— Salt Crust (B11) oS. Water Marks (B1) (Riverine) 
__-High Water Table (A2) ___— Biotic Crust (B12) hoo Sediment Deposits (B2) (Riverine) 
x Saturation (A3) ___— Aquatic invertebrates (B13) ____ Drift Deposits (B3) (Riverine) 
i ee Water Marks (B1) (Nonriverine) got Hydrogen Sulfide Odor (C1) ye Drainage Patterns (B10) 

ion Sediment Deposits (B2) (Nonriverine) _._— Oxidized Rhizospheres along Living Roots (C3) aoe Dry-Season Water Table (C2) 

____ Drift Deposits (B3) (Nonriverine) _____ Presence of Reduced Iron (C4) ____ Crayfish Burrows (C8) 

____— Surface Soil Cracks (B6) _____ Recent Iron Reduction in Plowed Soils (C6) _____ Saturation Visible on Aerial Imagery (C9) 
_____Inundation Visible on Aerial Imagery (B7) ____ Thin Muck Surface (C7) _____ Shallow Aquitard (D3) 

= Water-stained Leaves (B9) Other (Explain in Remarks) FAC-Neutral Test (D5) 
Field Observations: 
| Surface Water Present? Yes x No Depth (inches): i | 
| Water Table Present? Yes _. No_ x Depth (inches): | 

Saturation Present? Yes x No Depth (inches): | Wetland Hydrology Present? Yes x No | 
(includes capillary fringe) _ a zi = Beat se see | 
Describe Recorded Data (stream gauge, monitoring weil, aerial phoics, previous inspections), if availabie: 


i 
Remarks: 
Surface water is 2” deep and covers 10% of the seasonal wetland. 


US Army Corps of Engineers Arid West ~ Version 2.0 


WETLAND DETERMINATION DATA FORM - Arid West Region 


Project Site: South County Right of Way City/County: Santa Clara Sampling Date: 3/6/14 and 4/29/14 
Applicant/Owner: Santa Clara Valley Water District State: CA Sampling Point: 11a 
Investigator(s): M. Goklany & C. Gurney Section/Township/Range: T11S,R5E,seci6 

Landform (hillslope, terrace, etc.): valley Local Relief (concave, convex, none): slightly concave Slope (%): 0-2 
Subregion (LRR): C Lat: 36.96869 Long: -121.43165 Datum: WGS 84 

Soil Map Unit Name: Pa NWI classification none 

Are climatic / hydrologic conditions on the site typical for this time of year? Yes No x (If no, explain in Remarks.) 

Are Vegetation Soil — x _orHydrology —___ significantly disturbed? Are “Normal Circumstances” present? Yes — x No 

Are Vegetation Soil | or Hydrology _ naturally problematic? (if needed, explain any answers in Remarks.) 


SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc. 


Hydrophytic Vegetation Present? Yes No aA 
: : is the Sampled Area 
2 
Hydric Soil Present? Yes No within a Wetland? Yes No x 
Wetland Hydrology Present? Yes No x 
Remarks: 


Santa Clara Conduit #11. Clear, dry weather conditions on 3/6/14. The site was revisited on 4/29/14 to identify plants that did not initially have 
vegetative/reproductive structures. Fill soil has likely been placed in various locations around the vault to the pipeline. 


Drought has resulted in drier than normal conditions. The area has received 23% of normal annual rainfall during the current growing season. 
(Approximately 2.45" of precipitation fell during the week prior to wetland delineation survey. 


VEGETATION 


ree Stratum (Plot size: 30’ radius) foe. See pene Dominance Test worksheet: 
Number of Dominant Species 
JA. That Are OBL, FACW, or FAC: 
2. 
Total Number of Dominant 
3. Species Across All Strata: 
4 
Total Cover: 0 Fra ts OBL PAG or FAC: 
Sapling/Shrub Stratum (Plot size: 30’ radius) 
1. Prevalence Index worksheet: 
2. Total % Cover of: Multiply by: 
3. OBL species x1= 
4. FACW species x2= 
5. FAC species x3= 
Total Cover: 0 FACU species x4= 
Herb Stratum (Plot size: 5’ x 5’) UPL Species x5= 
1. Chenopodium album 25 Y FACU Column totals (A) 
2. Malva nicaeensis 5 N UPL 
3. Bromus diandrus 10 Y UPL Prevalence Index =B/A= 
4. Hordeum murinum 7 N FACU Hydrophytic Vegetation Indicators: 
5. Melilotus indicus 16 Y FACU Dominance Test is >50% 
6. Dittrichia graveolens 2 N UPL Prevalence Index is <3.0' 
7. Morphological Adaptations’ (Provide supporting 
8. data in Remarks or on a separate sheet) 
Total Cover: 64 Problematic Hydrophytic Vegetation’ (Explain) 
y Vi ize: ) . pene 
Woody Vine Stratum (Plot size ‘indicators of hydric soil and wetland hydrology must be 
1. present. 
2. Hydrophytic 
Total Cover: Vegetation 
F . Present? 
% Bare Ground in Herb Stratum 36 % Cover of Biotic Crust 0 
Remarks: 


0.5 x 64 = 32, 0.2x 64 = 12.8, FAC-neutral test: 0:0 


US Army Corps of Engineers Arid West — Version 2.0 


SOIL Sampling Point: 11a 


Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 


Depth Matrix Redox Features 
(inches) _Color(moist) _%  __Color(moist)§ | % Type’ _Loc” Texture Remarks 
0-13 10YR3/1 40 + __ 7.5YR5/8 1 Cc M. loam 
10YR 3/2 60 


Indicators for Problematic Hydric Soils’: 


Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) 


_.__Histosol (A1) ___—s Sandy Redox (S5) __._~—- 1. em Muck (A9) (LRR C) 
___—-Histic Epipedon (A2) ___ Stripped Matrix (S6) __ —- 2. em Muck (A10) (LRR B) 
__._ Black Histic (A3) ___—s Loamy Mucky Minerval (F1) ___—s Reduced Vertic (F 18) 
_._ Hydrogen Sulfide (A4) _..._— Loamy Gleyed Matrix (F2) ___ Red Parent Material (TF2) 
___ Stratified Layers (A5) (LRR C) ___._ Depleted Matrix (F3) ___—— Other (Explain in Remarks) 
tem Muck (AQ) (LRR D) _____ Redox Dark Surface (F6) 
as Depleted Below Dark Surface (A11) —- Depleted Dark Surface (F7) 
on Thick Dark Surface (A12) => Redox Depressions (F8) 
ce Sandy Mucky Mineral (S1) 3 Vernal Pools (F9) 3 indicators of hydrophytic vegetation and wetland 
fii Sandy Gleyed Matrix ($4) ese a be present, unless disturbed or 
Restrictive Layer (If present): 
Type: 
Depth (inches): Hydric Soil Present? Yes No x 
Remarks: 
No hydric indicators. 
HYDROLOGY 
Wetland Hydrology Indicators: 
Primary Indicators (minimum of one required: check allthatapply) = Cs SCONE ary Indicators (2 or more 
__ Surface Water (A1) atid Salt Crust (B41) _____ Water Marks (B1) (Riverine) 
een High Water Table (A2) _ Biotic Crust (B12) _____ Sediment Deposits (B2) (Riverine) 
— Saturation (A3) _ Aquatic invertebrates (B13) ____ Drift Deposits (B3) (Riverine) 
| rae Water Marks (B1) (Nonriverine) x Hydrogen Sulfide Odor (C1) ______ Drainage Patterns (B10) 
eth Sediment Deposits (B2) (Nonriverine) ____— Oxidized Rhizospheres aiong Living Roots (C3) _____ Bry-Season Water Tabie (C2) 
Os Drift Deposits (B3) (Nonriverine) a Presence of Reduced Iron (C4) gree Crayfish Burrows (C8) 
pe Surface Soil Cracks (B6) a Recent iron Reduction in Plowed Soils (C6) — Saturation Visible on Aerial imagery (C9) 
a inundation Visible on Aeriai Imagery (B7) a Thin Muck Surface (C7) Shaliow Aquitard (D3) 
a Water-stained Leaves (B9) Other (Explain in Remarks) x FAC-Neutral Test (D5) 
| Fieid Observations: | 
Surface Water Present? Yes No x Depih (inches): 
| Water Table Present? Yes ; No x __ Depth (inches):_ 
| Saturation Present? Yes No x Depth (inches): Wetland Hydrology Present? Yes No x 
(includes capillary fringe) ae. eo ples 
Describe Recorded Data (stream gauge, monitoring weil, aerial photos, previous inspections), if available: 


Remarks: 
iNo hydrology indicators. 
| 


US Amy Corps of Engineers Arid West ~— Version 2.0 


WETLAND DETERMINATION DATA FORM - Arid West Region 


Project Site: South County Right of Way City/County: Santa Clara Sampling Date: 3/6/14 and 4/29/14 
Applicant/Owner: Santa Clara Valley Water District State: CA Sampling Point: 11b 
Investigator(s): M.Goklany & C. Gurney Section/Township/Range: T11S,R5E,seci6 

Landform (hillslope, terrace, etc.): valley / shallow depression Local Relief (concave, convex, none): concave Slope (%): 0-2 
Subregion (LRR): C - Lat: 36.96876 Long: -121.43240 Datum: WGS 84 

Soil Map Unit Name: Pa NWi classification none 

Are climatic / hydrologic conditions on the site typical for this time of year? Yes No x (If no, explain in Remarks.) 

Are Vegetation Soil — x orHydrology —__ significantly disturbed? Are “Normal Circumstances’ present? Yes x No 

Are Vegetation = Soil = orHydrology _ naturally problematic? (If needed, explain any answers in Remarks.) 


SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc. 


Hydrophytic Vegetation Present? Yes x No < = 
: ; Is the Sampled Area . 
Hydric Soil Present? Yes x No within a Wetland? Yes x No 
Wetland Hydrology Present? Yes x No 
Remarks: 


Santa Clara Conduit #11. Clear, dry weather conditions on 3/6/14. The site was revisited on 4/29/14 to identify plants that did not initially have 
Vvegetative/reproductive structures. Fill soil has likely been placed in various locations around the vault to the pipeline, and the surrounding area may 
have been disked in 2012 (based on aerial imagery). 


Drought has resulted in drier than normal conditions. The area has received 23% of normal annual rainfall during the current growing season. 
Approximately 2.45" of precipitation fell during the week prior to wetland delineation survey. : 


VEGETATION 
Tree Stratum (Plot size: 30’ radius) Coat eae Linares Dominance Test worksheet: 
Number of Dominant Species 
1. ae That Are OBL, FACW, or FAC: ee ee (9) 
2. 
3 Total Number of Dominant 
* Species Across All Strata: 
4 : 
Pr tt of Dominant Speci 
Total Cover: 0 That Are OBL. FACW, or FAC: 100 (A/B) 
Sapling/Shrub Stratum (Plot size: 30’ radius) 
1. Prevalence Index worksheet: 
2 Total % Cover of: Multiply by: 
3 OBL species x1= 
4 FACW species x2= 
5 FAC species Xx3= 
Total Cover: 0 FACU species x4= 
Herb Stratum (Plot size: 5’ x 5’) UPL Species x5= 
1. Salicornia sp. 60 Y OBL Column totals (A) (B) 
2. Hordeum marinum 15 N FAC 
3. Plantago coronopus 5 N FACW Prevalence Index = B/A= 
4. Rumex crispus 5 N FAC Hydrophytic Vegetation Indicators: 
5. Chenopodium album 5 N FACU x Dominance Test is >50% 
6. Prevalence Index is <3.0' 
7. Morphological Adaptations' (Provide supporting 
8. data in Remarks or on a separate sheet) 
Total Cover: 90 Problematic Hydrophytic Vegetation’ (Explain) 
y Vi ize: ) : rea 
Woody Vine Stratum (Plot size ‘indicators of hydric soil and wetland hydrology must be 
ae present. 
2. Hydrophytic 
Total Cover: Vegetation Yes x No 
: —, Present? ——— 
% Bare Ground in Herb Stratum 10 % Cover of Biotic Crust 0 


Remarks: 
0.5 x 90 = 45, 0.2 x 90 = 18, FAC-neutral test: 1:1 
Salicornia depressa, S. pacifica (syn. Sarcocornia pacifica), and S. rubra are present in Santa Clara county. All are OBL species. 


US Army Corps of Engineers Arid West — Version 2.0 


SOIL Sampling Point: 11b 


Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 


Depth Matrix Redox Features 
(inches) Color (moist) % Color (moist) % Type’ Loc? Texture Remarks 
0-12 10YR 3/1 98 5YR 5/8 2 Cc M, PL clay loam 


en LP ef ep LS 
‘Type: _C=Concentration, D=Depietion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains ?Location: PL=Pore Lining, RC=Root Channel, M=Matrix. 


Hydric Soil Indicators: (Applicable to alli LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils*: 


____Histosot (A1) ____— Sandy Redox (S5) __._—- 4. em Muck (AS) (LRR C) 
____Histic Epipedon (A2) ___ Stripped Matrix (S6) __. 2. cm Muck (A10) (LRR B) 
| ____ Black Histic (A3) ____—_— Loamy Mucky Mineral (F1) ___ Reduced Vertic (F 18) | 
__.__ Hydrogen Sulfide (A4) ____ Loamy Gleyed Matrix (F2) ___._ Red Parent Material (TF2) 
_._ Stratified Layers (A5) (LRR C) Depleted Matrix (F3) ___—— Other (Explain in Remarks) 
__—_—1.¢m Muck (A9) (LRR D) x Redox Dark Surface (F6) 
____— Depleted Below Dark Surface (A11) ae Depleted Dark Surface (F7) 
= Thick Dark Surface (A12) _ Redox Depressions (F8) 
____ Sandy Mucky Mineral (S1) _____ Vernal Pools (F9) 3 indicators of hydrophytic vegetation and wetland 
i Sandy Gieyed Matrix (S4) Hated Hi be present, unless disturbed or 


Restrictive Layer (If present): 
Type: 
Depth (inches): 


Hydric Soil Present? 


Remarks: 
Prominent redox concentrations in matrix and along pore linings in upper 12” of profile. Soil was very slightly moist throughout. 


HYDROLOGY 


Wetland Hydrology Indicators: 
i Primary Indicators (minimum of one required: check all that apply) ; indi ired) 


____ Surface Water (A1) hee Salt Crust (B71) 

____ High Water Table (A2) ay 4 Biotic Crust (B42) Sediment Deposits (B2) (Riverine) 

_____. Saturation (A3) ___ Aquatic Invertebrates (B13) ___ Drift Deposits (B3) (Riverine) 

_.__ Water Marks (B1) (Nonriverine) = Hydrogen Sulfide Odor (C1) _____ Drainage Patterns (B10) 

__.._ Sediment Deposits (B2) (Nonriverine) ____— Oxidized Rhizospheres along Living Roots (C3) _____ Dry-Season Waiter Tabie (C2) | 

____ Drift Deposits (B3) (Nonriverine) ___ Presence of Reduced Iron (C4) Crayfish Burrows (C8) 

| __.__ Surface Soil Cracks (B6) eee Recent Iron Reduction in Plowed Soils (C6) _X__ Saturation Visible on Aerial imagery (C9) 

Inundation Visible on Aerial imagery (B7) Thin Muck Surface (C7) Shallow Aquitard (D3) | 


Water-stained Leaves (B9) Other (Explain in Remarks) FAC-Neutral Test (D5) 


Field Observations: ; 
Surface Waiter Present? Yes No x Depth (inches): 


Water Table Present? Yes No x Depth (inches): 
Saturation Present? Yes No x Depth (inches): Wetland Hydrology Present? Yes x No 


| (includes capillary fringe) a senna td| 
| . Pi een ey at _ 5 . . re . bee 
iDescribe Recorded Data (stream gauge, monitoring weil, aerial photos, previous inspections), if availabie: 


[Remarks: 

iSaturation on aerial imagery from 10/6/2007, 9/29/2009, and 9/11/2011. Aeriai imagery from 5/5/2012 shows that the sampling location was likely 
idisked. 

| 
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WETLAND DETERMINATION DATA FORM - Arid West Region 


Project Site: South County Right of Way City/County: Santa Clara Sampling Date: 3/19/14 


Applicant/Owner: Santa Clara Valley Water District State: CA Sampling Point: 12 
Investigator(s): M. Goklany & C. Gurney Section/Township/Range: T11S,R5E,sec17 


Landform (hillslope, terrace, etc.): valley Local Relief (concave, convex, none): concave Slope (%): 0 
Subregion (LRR): C Lat: 36.97068 Long: -121.44125 Datum: WGS 84 
Soil Map Unit Name: Pd NWI classification none 

Are climatic / hydrologic conditions on the site typical for this time of year? Yes No x (If no, explain in Remarks.) 

Are Vegetation — Soil sor Hydrology _ significantly disturbed? Are “Normal Circumstances” present? Yes _x_No 
Are Vegetation Soil = sor Hydrology _ naturally problematic? (If needed, explain any answers in Remarks.) 


SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc. 


Hydrophytic Vegetation Present? Yes x No ‘ ss 
‘ : Is the Sampled Area 
Hydric Soil Present? Yes x No within a Wetland? Yes x No 
Wetland Hydrology Present? Yes x No 
Remarks: 


Santa Clara Conduit #12. Clear, dry weather conditions. Vegetative / reproductive structures needed for plant identification to species were absent. The area was not revisisted 
due to access issues. Regardless, hydrophytic plant species dominated the area, and hydric soil and hydrology indicators allowed us to determine that the area is a perennial 
marsh. Perennial marsh surrounding vault is inundated up to an upland mound / 5’ high berm. The berm extends to the south along the edge of an agricultural field. Cattle and 
feral pigs were observed in the wetland. 


Drought has resulted in drier than normal conditions. The area has received 23% of normal annual rainfall during the current growing season. Approximately 2.45" of 
precipitation fell 2 weeks prior to wetland delineation survey. 


VEGETATION 
Tree Stratum (Plot size: 30’ radius) ae. eee pineal Dominance Test worksheet: 
Number of Dominant Species 
1. That Are OBL, FACW, or FAC: 
2. 
Total Number of Dominant 
3. Species Across All Strata: 
4 ——— 
: Total Cover: Frat hte OBL FAGW oF PAC 100 
Sapling/Shrub Stratum (Plot size: 30’ radius) 
1. Prevalence Index worksheet: 
2. Total % Cover of: Multiply by: 
3. OBL species x1= 
4. FACW species x2= 
5. FAC species x3= 
Total Cover: FACU species x4= 
Herb Stratum (Plot size: 5’ x 5’) UPL Species x5= 
1. Typha sp. 35 Y OBL Column totals (A) 
2. Persicaria sp. 12 Y FACW 
3. Trifolium sp. 3 N - Prevalence Index =B/A= 
4. Juncus mexicanus T N FACW Hydrophytic Vegetation Indicators: 
5. _x Dominance Text is >50% 
6. ___Prevalence Index is <3.0' 
7. ____ Morphological Adaptations’ (Provide supporting 
8. data in Remarks or on a separate sheet) 
Total Cover: 65 ____ Problematic Hydrophytic Vegetation’ (Explain) 
Woody Vine Stratum (Plot size: __) ‘indicators of hydric soil and wetland hydrology must be 
1. present. 
2. Hydrophytic 
Total Cover: Vegetation 
Present? 
% Bare Ground in Herb Stratum % Cover of Biotic Crust 0 
Remarks: 


0.5 x 65 = 32.5, 0.2 x65 = 13, FAC-neutral test: 2:2 Persicaria sp. and Trifolium sp. did not have vegetative/reproductive structures during the 3/19/14 
site visit. This location was not revisited due to access issues. Persicaria amphibia, P. hydropiper, P. lapathifolia, P. maculosa, P. punctata are present in 
Santa Clara county. All are FACW or OBL species. Unknown grasses are also present within the wetland area 
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SOIL Sampling Point: 


Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 


Depth Matrix Redox Features 
(inches) Color (moist) —% | Color (moist) _h_ Type’ Loc? Texture Remarks 
0-1, 2.5Y 3/1 100 clay organic soil material : 
1-13 10YR 4/2 _ 50 7.5YR 4/6 a ie C M clay 
10YR 3/1 43 


Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils’: 


____Histosoi (A1) ____—s Sandy Redox (S5) _~—s 1. em Muck (AQ) (LRR C) 
____Histic Epipedon (A2) ____ Stripped Matrix (S6) __ ~~ 2.¢m Muck (A10) (LRR B) 
____ Black Histic (A3) _._—_- Loamy Mucky Mineral (F1) ____ Reduced Vertic (F 18) 

x Hydrogen Sulfide (A4) _____ Loamy Gleyed Matrix (F2) . _____ Red Parent Material (TF2) 


Stratified Layers (A5) (LRR C) 

1 cm Muck (AQ) (LRR D) 

Depleted Below Dark Surface (A11) 
Thick Dark Surface (A12) 

Sandy Mucky Mineral ($1) 

Sandy Gleyed Matrix (S4) 


Depleted Matrix (F3) 
Redox Dark Surface (F6) 
Depleted Dark Surface (F7) 
Redox Depressions (F8) 
Vernal Pools (F9) 


Other (Explain in Remarks) 


* Indicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 


Restrictive Layer (If present): 
Type: 
Depth (inches): 


Hydric Soil Present? Yes x No 


Remarks: 
Top 1” has very greasy feel when rubbed . Soil is saturated throughout. Prominent redix concentrations throughout soil profile below 1”. 


HYDROLOGY 
Wetland Hydrology Indicators: 


Primary Indicators (minimum of one required: check all that apply) 


Surface Water (A1) Salt Crust (B11) 

High Water Table (A2) Biotic Crust (B12) 
Saturation (A3) Aquatic Invertebrates (B13) 
Water Marks (B1) (Nonriverine) Hydrogen Sulfide Odor (C1) 


Sediment Deposits (B2) (Riverine) 
Drift Deposits (B3) (Riverine) 
Drainage Patterns (B10) 


Sediment Deposits (B2) (Nonriverine) 
Drift Deposits (B3) (Nonriverine) 
Surface Soil Cracks (B6) 

inundation Visible on Aerial Imagery (B7) 
Water-stained Leaves (B9) 


Field Observations: 


Surface Water Present? Yes No 
Water Table Present? Yes 
| Saturation Present? Yes x No 


No 


Oxidized Rhizospheres along Living Roots (C3) 
Presence of Reduced !ron (C4) 

Recent Iron Reduction in Plowed Soils (C6) 
Thin Muck Surface (C7) 


Other (Explain in Remarks) 


Depth (inches): 4-12 
Depth (inches): 2 
Depth (inches): 0-13 


| (includes capillary fringe) 


| 
— 


Wetland Hydrology Present? Yes 


Dry-Season Water Table (C2) 
Crayfish Burrows (C8) 

Saturation Visible on Aerial imagery (C9) | 
Shallow Aquitard (D3) 
FAC-Neutral Test (D5) 


x No 


Describe Recorded Data (stream gauge, monitoring 


well, aerial photos, previous inspections), if available: 


[Remarks: 


iHydrology is indicative of a perennial marsh wetland. Surface water covers approximately 60% of the sampling location. 


aa} 
| 
i 
i 
i 
i 
i 


US Amy Corps of Engineers 


Arid West — Version 2.0 


WETLAND DETERMINATION DATA FORM - Arid West Region 


Project Site: South County Right of Way City/County: San Benito Sampling Date: 3/6/14 
Applicant/Owner: Santa Clara Valley Water District. State: CA Sampling Point: 18 
Investigator(s): M. Goklany & C. Gurney Section/Township/Range: T11S,R4E,sec13 

Landform (hillslope, terrace, etc.): floodplain Local Relief (concave, convex, none): convex Slope (%): 0-1 
Subregion (LRR): C Lat: 36.97918 Long: -121.48210 Datum: WGS 84 
Soil Map Unit Name: We NWI classification none 

Are climatic / hydrologic conditions on the site typical for this time of year? Yes No x (If no, explain in Remarks.) 

Are Vegetation x Soil | orHydrology —___ significantly disturbed? Are “Normal Circumstances” present? Yes — x No 
Are Vegetation Soil — or Hydrology _ naturally problematic? (if needed, explain any answers in Remarks.) 


SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc. 


Hydrophytic Vegetation Present? Yes wines fei 

: : is the Sampled Area 
Hydric Soil Present? Yes x within a Wetland? 
Wetland Hydrology Present? Yes 


Remarks: 


Santa Clara Conduit #18. Clear, dry weather conditions. Active floodplain of the Pajaro River. Sampling location adjacent is above top of bank near 
mound surrounding vault in agricultural field (vegetation has been disturbed by farming practices). Section of river has likely been straightened. NWI 
classifies channel as PUBHx. 


Drought has resulted in drier than normal conditions. The area has received 23% of normal annual rainfall during the current growing season. 
‘Approximately 2.45" of precipitation fell during the week prior to wetland delineation survey. 


VEGETATION 
Tree Stratum (Plot size: 30° radius) orra Spoueee Sais ‘ Rominance:- test worksheet 
Number of Dominant Species 
1. That Are OBL, FACW, or FAC: 
2. 
Total Number of Dominant 
3. Species Across All Strata: 
4 
Total Cover: 0 That Are OBL, FACW, or FAC: 
Sapling/Shrub Stratum (Plot size: 30’ radius) 
1. Prevalence Index worksheet: 
2. Total % Cover of: Multiply by: 
3. OBL species x1= 
4. FACW species x2= 
5. FAC species X3= 
Total Cover: 0 FACU species Xx4= 
Herb Stratum (Plot size: 5’ x 5’) UPL Species x5= 
1. Avena sp. 50 Y UPL Column totals (A) 
2. Brassica nigra 30 Y UPL 
3. Festuca perennis (Lolium perenne) 10 N FAC Prevalence Index =B/A= 
4 Hydrophytic Vegetation Indicators: 
5. Dominance Test is >50% 
6. Prevalence Index is <3.0" 
7 Morphological Adaptations’ (Provide supporting 
8 data in Remarks or on a separate sheet) 
Total Cover: 90 Problematic Hydrophytic Vegetation’ (Explain) 
y Vi ize: ) F Si 
Woody Vine Stratum (Plot size "Indicators of hydric soil and wetland hydrology must be 
1. present. 
2. Hydrophytic 
Total Cover: Vegetation 
: Fy ek Present? 
% Bare Ground in Herb Stratum 10 % Cover of Biotic Crust 0 
Remarks: 


0.5 x 90 = 45, 0.2 x 90 = 18, FAC-neutral test: 0:0 
Farming practices have altered the vegetative community at this location, and Avena sp. has possibly been planted for livestock feed. 


US Army Corps of Engineers Arid West — Version 2.0 


SOIL Sampling Point: 18 


Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 


Depth Matrix Redox Features ; 
(inches) Color (moist) % Color (moist) _%_ Type’ _Loc?_ Texture Remarks 
0-8 2.5Y 2.5/1 90 De ie clay many fine roots in top 5” 
10YR 5/6 _10 _ —— clay 
8-17 2.5Y 2.5/1 70 a Se clay 
| 10YR5/6 = 30 socse es clay | 


Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils’: 


___ Histosol (A1) _____— Sandy Redox (S5) _ ~—- 7. em Muck (AQ) (LRR C) 
____ Histic Epipedon (A2) ____ Stripped Matrix (S6) _ ~~ 2.em Muck (A10) (LRR B) 
___ Black Histic (A3) ___._—_— Loamy Mucky Mineral (F1) __._- Reduced Vertic (F18) 
__._ Hydrogen Sulfide (A4) _____—_— Loamy Gleyed Matrix (F2) _____ Red Parent Material (TF2) 
____— Stratified Layers (A5) (LRR C) _____ Depleted Matrix (F3) ____—— Other (Explain in Remarks) 
_ tem Muck (AQ) (LRR D) _ Redox Dark Surface (F6) 
____ Depleted Below Dark Surface (A11) _ Depleted Dark Surface (F7) 
___ Thick Dark Surface (A12) _ Redox Depressions (F8) 
Sandy Mucky Mineral (S1) Vernal Pools (F9) 3 indicators of hydrophytic vegetation and wetland 


hydrology must be present, unless disturbed or 


Sandy Gleyed Mairix (S4) problematic. 


Restrictive Layer (If present): 
Type: 
Depth (inches): 


Hydric Soil Present? Yes 


Remarks: 
No hydric indicators. 


HYDROLOGY 
Wetland Hydrology indicators: 


Primary Indicators (minimum of one required: check all that apply) 


Water Marks (B1) (Riverine) 


____— Surface Water (A‘) ___ Salt Crust (B11) 
— High Water Table (A2) a=: Biotic Crust (B12) = Sediment Deposits (B2) (Riverine) 
___ Saturation (A3) an Aquatic invertebrates (B13) ____ Drift Deposits (B3) (Riverine) 
a Water Marks (B1) (Nonriverine) =. Hydrogen Sulfide Odor (C1) _ Drainage Patterns (B10) 
___ Sediment Deposits (B2) (Nonriverine) eo xidized Rhizospheres along Living Roots (C3) _____ Dry-Season Water Table (C2) 
___ Drift Deposits (B3) (Nonriverine) ees Presence of Reduced fron (C4) ___ Crayfish Burrows (C8) 
__ Surface Soil Cracks (B6) _____ Recent Iron Reduction in Plowed Soils (C6) _____ Saturation Visible on Aerial imagery (C9) 
| inundation Visible on Aerial imagery (B7) Thin Muck Surface (C7) Shallow Aquitard (D3) i 


Water-stained Leaves (B9) Other (Explain in Remarks) FAC-Neutrai Test (D5) 


Field Observations: 


Surface Water Present? Yes No x Depth (inches): 
Water Table Present? Yes No x Depth (inches): 
Saturation Present? Yes _ No x Depth (inches): Wetland Hydrology Present? Yes 


(inciudes capillary fringe) ses ae _ _ _ 


Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 


INo hydrology indicators. 


| 
| : : | 
jRemarks: | 


US Army Corps of Engineers Arid West — Version 2.0 


WETLAND DETERMINATION DATA FORM - Arid West Region 


Project Site: South County Right of Way City/County: San Benito County Sampling Date: 3/5/14 and 5/1/14 
Applican/Owner: Santa Clara Valley Water District State: CA Sampling Point: 19a 
Investigator(s): M. Goklany & C. Gurney Section/Township/Range: T11S,R4E,sec13 

Landform (hillslope, terrace, etc.): River bed Local Relief (concave, convex, none): concave Slope (%): 0-1 
Subregion (LRR): C Lat: 36.98074 Long: -121.48922 Datum: WGS 84 

Soil Map Unit Name: We NWI classification none 

Are climatic / hydrologic conditions on the site typical for this time of year? Yes No x (If no, explain in Remarks.) 

Are Vegetation = Soil © = orHydrology __ significantly disturbed? Are “Normal Circumstances” present? Yes x No 

Are Vegetation —— Soil — sor Hydrology __ x _ naturally problematic? (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS -— Attach site map showing sampling point locations, transects, important features, etc. 


Hydrophytic Vegetation Present? Yes pedeces ‘ 

; : is the Sampled Area 
Hydric Soil Present? Yes x No within a Wetland? Yes x No 
Wetland Hydrology Present? 


Remarks: 
Santa Clara Conduit #19. Clear, dry weather conditions on 3/5/14. The site was revisited on 5/1/14 to identify plants that did not initially have 
vegetative/reproductive structures. In-channel seasonal wetland in ephemeral section of the Pajaro River. Section of river has likely been straightened. 


Drought has resulted in drier than normal conditions. The area has received 23% of normal annual rainfall during the current growing season. 
Approximately 2.45" of precipitation fell during prior to wetland delineation survey. 


Tree Stratum Dominance Test worksheet: 


1. 


Sapo 5 ; Absolute Dominant indicator 
(Plot size: 30' radius) radius Cover % Species? Status 
Number of Dominant Species 
That Are OBL, FACW, or FAC: 1 (A) 


Total Number of Dominant 
Species Across All Strata: 


2. 
3. 
4 


Percent of Dominant Species 


Total Cover: 0 That Are OBL, FACW, or FAC: 100 (A/B) 


Sapling/Shrub Stratum (Piot size: 30’ radius) 


Prevalence index worksheet: 


2. Total % Cover of: Multiply by: 
3. OBL species x1= 
4. FACW species x25 
5. FAC species x35 
Total Cover: 0 FACU species x45 
Herb Stratum (Plot size: 5’ x 5’) UPL Species x5= 
1. Distichlis spicata 80 Y FAC Column totals (A) (B) 
2. Cressa truxillensis 7 N FACW 
3. Salicornia sp. 4 N OBL Prevalence Index =B/A= 
4. Festuca perennis (Lolium perenne) 10 N FAC Hydrophytic Vegetation indicators: 
5. Bromus diandrus 2 N UPL _x_Dominance Test is >50% 
6 ___Prevalence Index is <3.0' 
7 ____ Morphological Adaptations’ (Provide supporting 
8 data in Remarks or on a separate sheet) 


Total Cover: 100 ___ Problematic Hydrophytic Vegetation’ (Explain) 


Woody Vine Stratum (Plot size: ) 
1. 


2. 


‘indicators of hydric soil and wetland hydrology must be 
present. 
Hydrophytic 


Vegetation 
Present? ues x 


Total Cover: y) 
0 % Cover of Biotic Crust 


% Bare Ground in Herb Stratum 


Remarks: 
0.5 x 100 = 50, 0.2 x 100 = 20, FAC-neutral test = 0:0 


Sampling location was within OHWs of the Pajaro River. Salicornia depressa, S. pacifica (syn. Sarcocornia pacifica), and S. rubra are present in San 
Benito county. All are OBL species. 


US Army Comms of Engineers Arid West — Version 2.0 


SOIL Sampling Point: 19a 


Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 


| Depth Matrix : gies __ Redox Features 
(inches) _Color(moist) _%  __Color(moist) | % Type’ Loc? Texture Remarks 
0-13 2.5Y 3/1 85 5YR 3/4 2 c _M_ clay many fine roots in top 5” 
2.5Y 4/4 13 


‘Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains Location: PL=Pore Lining, RC=Root Channel, M=Matrix. 


Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) indicators for Problematic Hydric Soils’: 

; Histosoi (A1) ___—s Sandy Redox (S5) _—s 1. em Muck (Ag) (LRR C) 

____—Histic Epipedon (A2) _____ Stripped Matrix (S6) _ ~—- 2. em Muck (A10) (LRR B) 

__ Black Histic (A3) ___ Loamy Mucky Minerai (F1) ____— Reduced Vertic (F 18) 

___ Hydrogen Sulfide (A4) __.. __ Loamy Gleyed Matrix (F2) ___._ Red Parent Material (TF2) 

_____— Stratified Layers (A5) (LRR C) Depleted Matrix (F3) ____—_— Other (Explain in Remarks) 

_ stem Muck (AQ) (LRR D) , x Redox Dark Surface (F6) 

__ Depleted Below Dark Surface (A11) — Depleted Dark Surface (F7) 

a Thick Dark Surface (A12) _____— Redox Depressions (F8) 

_.__ Sandy Mucky Mineral (S1) ; Panes Vernal Pools (F9) 5 indicators of hydrophytic vegetation and wetland 
Sandy Gleyed Matrix ($4) seat gs be present, unless disturbed or 


Restrictive Layer (If present): 

Type 

Depth (inches): Hydric Soil Present? Yes x No 
Remarks: 
Soil slightly moist throughout. Distinct redox concentrations in upper 12” of soil pit. 


HYDROLOGY 
Wetland Hydrology Indicators: 
Primary Indicators (minimum of one required: check ail that apply) 
— Surface Water (A1) a, Salt Crust (B11) = Water Marks (B1) (Riverine) 
_ High Water Table (A2) 7 Biotic Crust (B12) a Sediment Deposits (B2) (Riverine) 
___ Saturation (A3) _____ Aquatic Invertebrates (B13) pore Drift Deposits (B3) (Riverine) 
__.._ Water Marks (B1) (Nonriverine) ____ Hydrogen Sulfide Odor (C1) _X___ Drainage Patterns (B10) 
—_ Sediment Deposits (B2) (Nonriverine) Oxidized Rhizospheres along Living Roots (C3) an Dry-Season Water Table (C2) 
| —_— Drift Deposits (B3) (Nonriverine) a Presence of Reduced Iron (C4) = Crayfish Burrows (C8) 
ee Surface Soil Cracks (B6) ___—-Recent Iron Reduction in Plowed Soils (C6) xo Saturation Visible on Aerial imagery (C9) 
_____Inundation Visible on Aerial Imagery (B7) -—> > Thin Muck Surface (C7) _____ Shallow Aquitard (D3) 
______Water-stained Leaves (B9) : Other (Explain in Remarks) ottey FAC-Neutral Test (D5) | 
| Field Observations: = 
| Surface Water Present? Yes - No x Depth (inches): | 
| Water Table Present? Yes No x Depth (inches): | 
Saturation Present? Yes No xX Depth (inches): | Wetland Hydroicay Present? Yes x No 
i 
I 


| (includes capillary fringe) 


[Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 
i 
i : 


Remarks: 
\Vegetation matted in one direction. Saturation visiable on aerial imagery from 12/30/2005, 8/4/2006, 9/30/2009, and 2/2/2070. 
y 


oe - es " a = 


US Army Corps of Engineers Arid West — Version 2.0 


WETLAND DETERMINATION DATA FORM - Arid West Region 


Project Site: South County Right of Way City/County: San Benito County Sampling Date: 3/5/14 and 5/1/14 


Applicant/Owner. Santa Clara Valley Water District State: CA Sampling Point: 19b 
Investigator(s): M. Goklany & C. Gurney Section/Township/Range: T11S,R4E,sec13 


Landform (hillslope, terrace, etc.):  flooplain Local Relief (concave, convex, none): slightly convex Slope (%): 0-2 
Subregion (LRR): C Lat: 36.98072 Long: -121.48926 Datum: WGS 84 
Soil Map Unit Name: We NWI classification none 

Are climatic / hydrologic conditions on the site typical for this time of year? Yes No x (If no, explain in Remarks.) 

Are Vegetation Soil = or Hydrology __ significantly disturbed? Are “Normal Circumstances” present? Yes _x_No 
Are Vegetation Soil | orHydrology __ naturally problematic? (If needed, explain any answers in Remarks.) 


SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc. 


Hydrophytic Vegetation Present? Yes 
Hydric Soil Present? Yes x within a Wetland? 
Wetland Hydrology Present? Yes 


Is the Sampled Area 


Remarks: 

Santa Clara Conduit #19. Clear, dry weather conditions on 3/5/14: The site was revisited on 4/29/14 to identify plants that did not initially have 
vegetative/reproductive structures. Active floodplain of the Pajaro River. NWI classifies channel as PUSCx. Upland sampling location above top of bank 
adjacent to mound surrounding vault. 


Drought has resulted in drier than normal conditions. The area has received 23% of normal annual rainfall during the current growing season. 
Approximately 2.45" of precipitation fell during the week prior to wetland delineation survey. 
VEGETATION 
Tree Stratum (Plot size: 30’ radius) Coreen? pee, vom? Dominance Test worksheet: 
Number of Dominant Species 
1. That Are OBL, FACW, or FAC: 
2 —— 
Total Number of Dominant 
2 Se eee, ae =e eet Species Across All Strata: 
4 
Total Cover: 0 That We OBL, PAW or FAC 
Sapling/Shrub Stratum (Plot size: 30° radius) 
1. Prevalence Index worksheet: 
2. Total % Cover of: Multiply by: 
3. OBL species x1= 
4. FACW species Xx2= 
5. FAC species x3= 
Total Cover: 0 FACU species x4= 
Herb Stratum (Plot size: 5’ x 5’) UPL Species x5= 
1. Bromus diandrus 45 Y UPL Column totals (A) 
2. Hordeum marinum 35 Y FAC 
3. Sonchus asper 3 N FAC Prevalence Index =B/A= 
4. Bromus hordeaceus 10 N FACU Hydrophytic Vegetation Indicators: 
5. Carduus pycnocephalus 3 N UPL Dominance Test is >50% 
6. Geranium molle T N UPL Prevalence Index is <3.0' 
7. Festuca perennis (Lolium perenne) 15 FAG Morphological Adaptations’ (Provide supporting 
8 data in Remarks or on a separate sheet) 
Total Cover: 111 Problematic Hydrophytic Vegetation’ (Explain) 
y Vi ize: ) : eee 
Woody Vine Stratum (Plot size ‘indicators of hydric soil and wetland hydrology must be 
1. present. 
2. Hydrophytic 
Total Cover: 0 Vegetation 
: Pri aes Present? 
% Bare Ground in Herb Stratum 0 % Cover of Biotic Crust 0 
Remarks: 


0.5x 111 = 55.5, 0.2x 111 = 22.2, FAC-neutral test = 0:1 


US Army Corps of Engineers Arid West — Version 2.0 


SOIL 


Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 


19b 


Sampling Point: 


Depth Matrix Redox Features 
(inches) Color (moist) —% _ Color (moist) _%_ Type' _Loc?- Texture Remarks 
0-13 2.5Y 3/1 _ 70 ee Sere clay loam many fine roots in top 4” 
2.5Y 4/5 25 eos ze 
10YR 4/4 5 


"Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains Location: PL=Pore Lining, RC=Root Channel, M=Matrix. 


Histosol (A1) 

Histic Epipedon (A2) 

Biack Histic (A3) 

Hydrogen Sulfide (A4) 

Stratified Layers (A5) (LRR C) 

1 cm Muck (AQ) (LRR D) 

Depleted Below Dark Surface (A11) 
Thick Dark Surface (A12) 

Sandy Mucky Mineral (S1) 

Sandy Gleyed Matrix (S4) 


Restrictive Layer (if present): 
Type: 
Depth (inches): 


Remarks: 


Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) 


Sandy Redox (S5) 
Stripped Matrix (S6) 
Loamy Mucky Minerai (F1) 
Loamy Gleyed Matrix (F2) 
Depleted Matrix (F3) 
Redox Dark Surface (F6) 
Depleted Dark Surface (F7) 
Redox Depressions (F8) 
Vernal Pools (F9) 


No hydric indicators. Soil was very slightly moist throughout. 


HYDROLOGY 


Wetland Hydrology Indicators: 


| Primary Indicators (minimum of one required: check all that apply) 


Surface Water (A1) 

High Water Table (A2) 

Saturation (A3) 

Waiter Marks (B1) (Nonriverine) 
Sediment Deposits (B2) (Nonriverine) 
Drift Deposits (B3) (Nonriverine) 
Surface Soil Cracks (B6) 

inundation Visible on Aerial Imagery (B7) 


Water-stained Leaves (BS) 


Indicators for Problematic Hydric Soils’: 
41 cm Muck (A) (LRR C) 
2 cm Muck (A10) (LRR B) 
Reduced Vertic (F18) 
Red Parent Material (TF2) 
Other (Explain in Remarks) 


3 Indicators of hydrophytic vegetation and wetland 
hydrology must be present, unless disturbed or 
problematic. 


Hydric Soil Present? Yes No x 


Salt Crust (B11) 

Biotic Crust (B12) 

Aquatic Invertebrates (B13) 
Hydrogen Sulfide Odor (C1) 


Oxidized Rhizospheres aiong Living Roots (C3) 


Presence of Reduced iron (C4) 
Recent Iron Reduction in Piowed Soils (C6) 
Thin Muck Surface (C7) 

Other (Explain in Remarks) 


Water Marks (B1) (Riverine) 


Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage Patterns (B10) 

Dry-Season Waiter Tabie (C2) 

Crayfish Burrows (C8) 

Saturation Visible on Aerial Imagery (C9) 
Shallow Aquitard (D3) 

FAC-Neutral Test (D5) 


Field Observations: 


| Surface Water Present? Yes 
Water Table Present? Yes 
Saturation Present? Yes 


_X 


Depth (inches): 
Depth (inches): 
Depth (inches): 


| (includes capillary fringe) 


| 


tanner 


Wetland Hydrology Present? Yes 


No x 


Describe Recorded Data (stream gauge, monitcring well, aerial photos, srevious inspections), if available: 


Remarks: 
No hydrology indicators. 


I 
f 
i 
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US Army Corps of Engineers 


Arid West -— Version 2.0 


WETLAND DETERMINATION DATA FORM - Arid West Region 


Project Site: South County Right of Way City/County: Santa Clara County Sampling Date: 3/5/14 
Applicant/Owner: Santa Clara Valley Water Distrct State: CA Sampling Point: 20 
Investigator(s): M.Goklany & C. Gurney Section/Township/Range: T11S,R4E,sec11 


Landform (hillslope, terrace, etc.): valley floor Local Relief (concave, convex, none): none Slope (%): 0-1 
Subregion (LRR): C Lat: 36.98442 Long: -121.49735 Datum: WGS 84 
Soil Map Unit Name: Ck NWI classification none 

Are climatic / hydrologic conditions on the site typical for this time of year? Yes No x (If no, explain in Remarks.) 

Are Vegetation x Soil __ or Hydrology __ significantly disturbed? Are “Normal Circumstances” present? Yes x__No 
Are Vegetation Soil — sor Hydrology _ naturally problematic? (If needed, explain any answers in Remarks.) 


SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc. 


Hydrophytic Vegetation Present? Yes x 
Hydric Soil Present? Yes No 
Wetland Hydrology Present? Yes 


is the Sampled Area 
within a Wetland? PE cyan NO 


Remarks: 


Santa Clara Conduit #20. Clear, dry weather conditions. Sampling location in agricultural field. Natural vegetation has been replaced by F. perennis crop. 
Drought has resulted in drier than normal conditions. The area has received 23% of normal annual rainfall during the current growing season. 
Approximately 2.45” of precipitation fell during the week prior to wetland delineation survey. 


Tree Stratum (Plot size: 30’ radius) oe peels roel Dominance Test worksheet: 
Number of Dominant Species 
. a That Are OBL, FACW, or FAC: ee ee (9) 
A Total Number of Dominant 
3. Species Across All Strata: 
4 
Total Cover: 0 That Are OBL, FACW or FAG: 100 (AB) 
Sapling/Shrub Stratum (Plot size: 30’ radius) 
1. Prevalence Index worksheet: 
2. Total % Cover of: Multiply by: 
3. OBL species x1= 
4, FACW species x2= 
5. FAC species x3 = 
Total Cover: 0 FACU species x4= 
Herb Stratum (Plot size: 5’ x 5’) UPL Species x5= 
1. Festuca perennis (Lolium perenne) 90 Y FAC Column totais (A) (B) 
2. 
3. Prevalence Index =B/A= 
4. Hydrophytic Vegetation Indicators: 
5. _x_ Dominance Test is >50% 
6. ___ Prevalence Index is <3.0' 
7. ____ Morphological Adaptations’ (Provide supporting 
8. data in Remarks or on a separate sheet) 
Total Cover: 90 ___ Problematic Hydrophytic Vegetation’ (Explain) 
Woody Vine Stratum (Plot size: __) "Indicators of hydric soil and wetland hydrology must be 
1. present. 
2. Hydrophytic 
Total Cover: Vegetation Yes x No 


Present? 


% Bare Ground in Herb Stratum 10 % Cover of Biotic Crust 


Remarks: 
Monoculture of F. perennis for livestock feed. 


US Army Corps of Engineers Arid West ~— Version 2.0 


SOIL Sampling Point: 20 


Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 


Depth Matrix Redox Features 
(inches) Color(moist) —% _ Color (moist) _%_ Type’ _Loc?_ Texture Remarks 
0-5 10YR 3/4 _ 85 autos babs aR clay loam Many fine roots in top layer 
10YR 4/4 _ 15 clay loam 
5-15 7.5YR 4/6 5 . ore fos sand 
i 1OYR 4/4 35 ee eae clay ioam 
10YR3/1 «60 clay loam 


‘Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains *t ocation: PL=Pore Lining, RC=Root Channel, M=Matrix. 


{Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils’: 
_.._ Histosol (A1) ____— Sandy Redox (S5) __—s 1. em Muck (A9) (LRR C) 
____—Histic Epipedon (A2) ____— Stripped Matrix (S6) _ ~—- 2m Muck (A10) (LRR B) 
___ Black Histic (A3) __.___ Loamy Mucky Mineral (F1) ___- Reduced Vertic (F 18) 
___— Hydrogen Sulfide (A4) ___— Loamy Gleyed Matrix (F2) _..__ Red Parent Material (TF2) 
|__—— Stratified Layers (A5) (LRR C) _____— Depleted Matrix (F3) ___—_— Other (Explain in Remarks) 
ae 1 cm Muck (AS) (LRR D) __ Redox Dark Surface (F6) 
ee, Depleted Below Dark Surface (A11) eo Depleted Dark Surface (F7) 
rae Thick Dark Surface (A12) oe Redox Depressions (F8) 
|____ _— Sandy Mucky Mineral (S1) _____ Vernal Pools (F9) ’ Indicators of hydrophytic vegetation and wetland 
i i Sandy Gleyed Matrix (S4) Beas gas be present, unless disturbed or 
Restrictive Layer (If present): 
Type: 
Depth (inches): Hydric Soil Present? Yes No x 
Remarks: . 


No hydric indicators. 


HYDROLOGY 

Wetland Hydrology Indicators: 

Primary Indicators (minimum of one required: check all that apply) 7 

____ Surface Water (A1) ____ Salt Crust (B11) _____ Water Marks (B1) (Riverine) 

High Water Table (A2) Biotic Crust (B12) Sediment Deposits (B2) (Riverine) 

iat Saturation (A3) _ Aquatic Invertebrates (B13) os Drift Deposits (B3) (Riverine) | 
____ Water Marks (B1) (Nonriverine) ______ Hydrogen Sulfide Odor (C1) cab Drainage Patterns (B10) 
—_ Sediment Deposits (62) (Nonriverine) ae Oxidized Rhizospheres aiong Living Roots (C3) eet Dry-Season Waier Tabie (C2) 
i — Drift Deposits (B3) (Nonriverine) ths Presence of Reduced Iron (C4) oa Crayfish Burrows (C8) 

= Surface Soil Cracks (B6) ens Recent iron Reduction in Piowed Soils (C6) x Saturation Visible on Aerial Imagery (C9) 
_.._ inundation Visible on Aerial Imagery (B7) _._—sThin Muck Surface (C7) Zid Shallow Aquitard (D3) 

_. __ Water-stained Leaves (B9) Other (Explain in Remarks) _____ FAC-Neutral Test (D5) 

Field Observations: | 
| Surface Water Present? Yes No x ___— Depth (inches): i 
| Water Tabie Present? Yes No X_ Depth (inches): : 
| Saturation Present? Yes No x Depth (inches): Wetland Hydrology Present? Yes No x 
| (includes capillary fringe) I 


Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 


[Remarks: i 
No hydrology indicators. | 
| | 

i 


Oo 


US Army Corps of Engineers Arid West — Version 2. 


WETLAND DETERMINATION DATA FORM - Arid West Region 


Project Site: South County Right of Way City/County: Santa Clara Sampling Date: 3/6/14 and 4/29/14 
Applicant/Owner: Santa Clara Valley Water District State: CA Sampling Point: 21a 
Investigator(s): M. Goklany & C. Gurney Section/T ownship/Range: T11S,R4E,sect1 

Landform (hillslope, terrace, etc.): floodplain Local Relief (concave, convex, none): none Slope (%): 0-1 
Subregion (LRR): C Lat: 36.98870 Long: -121.50096 Datum: WGS 84 

Soil Map Unit Name: Ck : NWI classification none 

Are climatic / hydrologic conditions on the site typical for this time of year? Yes No x (If no, explain in Remarks.) 

Are Vegetation — Soil = or Hydrology _ significantly disturbed? Are “Normal Circumstances” present? Yes x No 

Are Vegetation x Soil | orHydrology —__ naturally problematic? (If needed, explain any answers in Remarks.) 


SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc. 


Hydrophytic Vegetation Present? Yes 
Hydric Soil Present? Yes 
Wetland Hydrology Present? Yes 


is the Sampled Area 
within a Wetland? 


Remarks: 

Santa Clara Conduit #21. Clear, dry weather conditions on 3/6/14. The site was revisited on 4/29/14 to identify plants that did not initially have 
vegetative/reproductive structures. Mound surrounding vault has been coverted to upland. The surrounding area is all seasonal wetland. Hummocks 
were present at this sampling location. 

Drought has resulted in drier than normal conditions. The area has received 23% of normal annual rainfall during the current growing season. 
Approximately 2.45" of precipitation fell during the week prior to wetland delineation survey. 


VEGETATION 
Tree Stratum (Plot size: 30’ radius) nee cee nee Dominance Test worksheet: 
Number of Dominant Species 
1. That Are OBL, FACW, or FAC: 
2. 
Total Number of Dominant 
3. Species Across All Strata: 
4 
Total Cover: 0 een cee 
Sapling/Shrub Stratum (Plot size: 30’ radius) 
1. Prevalence Index worksheet: 
2. Total % Cover of: Multiply by: 
3. OBL species x1= 
4. FACW species x2= 
5. FAC species X3= 
Total Cover: 0 FACU species x4= 
Herb Stratum (Plot size: 5’ x 5’) UPL Species x5= 
1. Festuca perennis (Lolium perenne) 90 Y FAC Column totals (A) 
2. Trifolium repens 25 N FACU 
3. Rumex conglomeratus 1 N FACW Prevalence Index =B/A= 
4. Juncus mexicanus 1 N FACW Hydrophytic Vegetation Indicators: 
5. Plantago lanceolata T N FAC _x_ Dominance Test is >50% 
6. Polypogon monspeliensis 10 N FACW ___Prevalence Index is <3.0' 
7. ____ Morphological Adaptations’ (Provide supporting 
8. data in Remarks or on a separate sheet) 
Total Cover: 127 ____ Problematic Hydrophytic Vegetation’ (Explain) 
Woody Vine Stratum (Plot size: ___) ‘Indicators of hydric soil and wetland hydrology must be 
1. present. 
2. Hydrophytic 
Total Cover: Vegetation 
f Present? 
°% Bare Ground in Herb Stratum 0 % Cover of Biotic Crust 0 
Remarks: 


0.5 x 132 = 66, 0.2 x 132 = 26.4, FAC-neutral test: 0:0 


US Army Corps of Engineers Arid West — Version 2.0 


SOIL Sampiing Point: 21a 


Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 


Depth Matrix Redox Features 
(inches) Color (moist) % Color (moist) % Type’ Loc? Texture Remarks 
0-14 10YR 3/1 98 10YR 4/6 2 Cc M clay loam 


"Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains 2Location: PL=Pore Lining, RC=Root Channel, M=Matrix. 


Hydric Soil indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils’: 
____Histosol (A1) ____—sC Sandy Redox (S5) _._— 1. ¢m Muck (AQ) (LRR C) 
___Histic Epipedon (A2) ___— Stripped Matrix ($6) _ ~—s- 2m Muck (A10) (LRR B) | 
___._ Black Histic (A3) ____Loamy Wiucky Minerai (F1) ____ Reduced Vertic (F 18) 
____— Hydrogen Sulfide (A4) ____— Loamy Gleyed Matrix (F2) __._ Red Parent Material (TF2) 
_._ Stratified Layers (A5) (LRR C) Depleted Matrix (F3) ____._— Other (Explain in Remarks) 
tem Muck (A9) (LRR D) xX Redox Dark Surface (F6) 
___ Depleted Below Dark Surface (A11) —— Depleted Dark Surface (F7) 
____ Thick Dark Surface (A12) _____ Redox Depressions (F8) 

Sandy Mucky Mineral (S1) Vernal Pools (F9) 3 indicators of hydrophytic vegetation and wetland 
3 ane hydrology must be present, unless disturbed or 


Sandy Gleyed Matrix (S4) problematic. 


Restrictive Layer (If present): 
Type: 
Depth (inches): Hydric Soil Present? Yes x No 


Remarks: 
Soil is very moist. Slightly more clay in bottom 3” of profile. Prominent redox concentrations in upper 10” of profile. 


HYDROLOGY 
Wetland Hydrology Indicators: 


Primary Indicators (minimum of one required: check all that apply) 


x Surface Water (A1) oe Salt Crust (B11) es Water Marks (B1) (Riverine) 
_._ High Water Table (A2) ______ Biotic Crust (B12) _____ Sediment Deposits (B2) (Riverine) 
___ Saturation (A3) _._ Aquatic invertebrates (B13) _____ Drift Deposits (B3) (Riverine) 
lens Water Marks (B1) (Nonriverine) me ce Hydrogen Sulfide Odor (C1) Wf >: Drainage Patterns (B10) 
= Sediment Deposits (B2) (Nonriverine) ____— Oxidized Rhizospheres along Living Roots (C3) _ Dry-Season Water Table (C2) 
| ao Drift Deposits (B3) (Nonriverine) _._—~Presence of Reduced Iron (C4) a Crayfish Burrows (C8) 
__.._ Surface Soil Cracks (B6) _._ Recent Iron Reduction in Plowed Soils (C6) _____ Saturation Visible on Aerial imagery (C9) 
|_______Inundation Visible on Aerial Imagery (B7) _..__ Thin Muck Surface (C7) _____ Shallow Aquitard (D3) 
te Water-stained Leaves (B9) Other (Explain in Remarks) —- FAC-Neutral Test (D5) = 
Field Observations: 
Surface Water Present? Yes xX No Depth (inches): 2 | 
Water Tabie Present? Yes No x Depth (inches): i i 
| Saturation Present? Yes No x Depth (inches): Wetland Hydrology Present? Yes x No 


(includes capillary fringe) 


iDescribe Recorded Data (stream gauge, monitoring weil, aerial photos, previous inspections), if available: 


Remarks: 


Approximately 10% of the impact area ai this sampling location was covered by surface water in lower areas between nummucks. 


US Army Corps of Engineers Arid West — Version 2.0 


WETLAND DETERMINATION DATA FORM - Arid West Region 


Project Site: South County Right of Way City/County: Santa Clara Sampling Date: 3/6/14 and 4/29/14 
Applicant/Owner: Santa Clara Valley Water District State: CA Sampling Point: 21b 
Investigator(s): M.Goklany & C. Gurney Section/Township/Range: T11S,R4E,sec11 

Landform (hillslope, terrace, etc.): floodplain Local Relief (concave, convex, none): convex Slope (%): 0-2 
Subregion (LRR): C : Lat: 36.98872 Long: -121.50099 Datum: WGS 84 

Soil Map Unit Name: Ck NWI classification none 

Are climatic / hydrologic conditions on the site typical for this time of year? Yes No x (If no, explain in Remarks.) 

Are Vegetation Soil or Hydrology __ significantly disturbed? Are “Normal Circumstances” present? Yes — x No 

Are Vegetation = Soil = sor Hydrology _ naturally problematic? (If needed, explain any answers in Remarks.) 


SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc. 


Hydrophytic Vegetation Present? Yes No 3 i 

: ; Is the Sampled Area 
Hydric Soil Present? Yes No x within a Wetland? Yes 
Wetland Hydrology Present? Yes No 


Remarks: 


Santa Clara Conduit #21. Clear, dry weather conditions on 3/6/14. The site was revisited on 4/29/14 to identify plants that did not initially have 
vegetative/reproductive structures. Mound surrounding vault has been coverted to upland, and the surrounding area is all seasonal wetland. 


Drought has resulted in drier than normal conditions. The area has received 23% of normal annual rainfall during the current growing season. 
‘Approximately 2.45" of precipitation fell during the week prior to wetland delineation survey. 


VEGETATION 
Tree Stratum (Plot size: 30’ radius) peo ees bv Dominance Test worksheet: 
Number of Dominant Species 
1. That Are OBL, FACW, or FAC: 
2. 
Total Number of Dominant 
3. Species Across All Strata: 
4 
‘ Percent of Dominant Species 
Total Cover: 0 That Are OBL. FACW, or FAC: 
Sapling/Shrub Stratum (Plot size: 30’ radius) 
1. Prevalence Index worksheet: 
2. Total % Cover of: Multiply by: 
3. OBL species x1= 
4. FACW species x2= 
5. FAC species x3= 
Total Cover: 0 FACU species x4= 
Herb Stratum (Plot size: 5’ x 5’) UPL Species x55 
1. Hordeum murinum 12 Y FACU Column totals (A) 
2. Hordeum marinum 6 Y FAC 
3. Malva nicaeensis 5 N UPL Prevalence Index =B/A= 
4. Festuca perennis (Lolium perenne) 4 N FAC Hydrophytic Vegetation Indicators: 
5. Sonchus asper 2 N FAC Dominance Test is >50% 
6. Plantago lanceolata 1 N FAC Prevalence Index is <3.0' 
7 Morphological Adaptations’ (Provide supporting 
8 data in Remarks or on a separate sheet) 
Total Cover: 30 Problematic Hydrophytic Vegetation’ (Explain) 
y Vi ize: ) . a 
Woody Vine Stratum (Plot size ‘Indicators of hydric soil and wetland hydrology must be 
1. present. 
2. Hydrophytic 
Total Cover: Vegetation 
. Present? 
% Bare Ground in Herb Stratum 68 % Cover of Biotic Crust 0 
Remarks: 


0.5 x 30= 15, 0.2x30=6, FAC-neutral: 0:0 


US Army Corps of Engineers Arid West — Version 2.0 


SOIL Sampling Point: 21b 


Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 


Depth Matrix Redox Features 
(inches) _Color (moist) % Color (moist) __% Type’ —_Loc? Texture Remarks 
0-4 10YR 3/1 100 se een clay loam 
4-18 10YR 3/1 _ 83 pears —— clay 
10YR 4/6 15 —— silt 
| {OYR 2/1 2 10YR 4/6 2 Cc _M_ clay redox only in bottom 6” of profile j 


‘Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains ?Location: PL=Pore Lining, RC=Root Channel, M=Matrix. 
Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils’: 


___Histosol (A1) __._—- Sandy Redox (S5) _._—_—- 1. cm Muck (A9) (LRR C) 
____ Histic Epipedon (A2) ___—— Stripped Matrix ($6) __ ~~ 2. em Muck (A10) (LRR B) 
___ Black Histic (A3) __.__ Loamy Mucky Mineral (F 1) __.._ Reduced Vertic (F18) | 
____ Hydrogen Sulfide (A4) _____— Loamy Gleyed Matrix (F2) ___._ Red Parent Material (TF2) 
____ Stratified Layers (A5) (LRR C) ____— Depleted Matrix (F3) ___—— Other (Explain in Remarks) 
oe 4. cm Muck (AS) (LRR D) pas Redox Dark Surface (F6) 
____—Depleted Below Dark Surface (A11) _____ Depleted Dark Surface (F7) 
7s Thick Dark Surface (A12) _____ Redox Depressions (F8) 
___— Sandy Mucky Mineral (S1) ______ Vernal Pools (F9) 5 indicators of hydrophytic vegetation and wetland 
Sandy Gleyed Matrix ($4) ash Ae be present, unless disturbed or 


Restrictive Layer (If present}: 


Type: | 
Depth (inches): ; Hydric Soil Present? Yes No xX 


Remarks: 
Soil was very dry throughout. No hydric indicaiors. 


[Se 
HYDROLOGY 


Wetland Hydrology Indicators: 
Primary Indicators (minimum of one required: check all that apply) 


Surface Water (A1) Sait Crust (B11) Water Marks (B1) (Riverine) 


= High Water Table (A2) _s Biotic Crust (B12) x Sediment Deposits (B2) (Riverine) 

___ Saturation (A3) _.._— Aquatic Invertebrates (B13) ___ Drift Deposits (B3) (Riverine) 

____ Water Marks (B1) (Nonriverine) ____ Hydrogen Sulfide Odor (C1) ___.._ Drainage Patterns (B10) 

ae Sediment Deposits (B2) (Nonriverine) _.._— Oxidized Rhizospheres aiong Living Roots (C3) _____ Dry-Season Waiter Tabie (C2) 

—_ Drift Deposits (B3) (Nonriverine) _.._- Presence of Reduced iron (C4) _____ Crayfish Burrows (C8) 

a Surface Soil Cracks (B6) itd Recent Iron Reduction in Plowed Soils (C6) fe! Saturation Visibie on Aerial imagery (C9) 
inundation Visible on Aerial Imagery (B7) Thin Muck Surface (C7) Shaliow Aquitard (D3) 


Water-stained Leaves (B9) Other (Explain in Remarks) FAC-Neutra! Test (D5) 


Field Observations: 


Surface Water Present? Yes No x Depth (inches): 
Water Table Present? Yes No x Depth (inches): 
Saturation Present? Yes No x Depth (inches): Wetiand Hydrology Present? Yes 


{includes capillary fringe) | 
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 


i 


Remarks: 
INo hydrology indicators. 


| 
| 


US Army Corps of Engineers Arid West — Version 2.0 


WETLAND DETERMINATION DATA FORM - Arid West Region 


Project Site: South County Right of Way City/County: Santa Clara County Sampling Date: 3/5/14 


Applicant/(Owner: Santa Clara Valley Water District State: CA Sampling Point: 52a 
Investigator(s): M.Goklany & C. Gurney Section/Township/Range: T9S,R3E,sec36 


Landform (hillslope, terrace, etc.): floodplain Local Relief (concave, convex, none): none Slope (%): 0-1 
Subregion (LRR): C Lat: 37.10411 Long: -121.58318 Datum: WGS 84 
Soil Map Unit Name: . CrC NWI classification none 

Are climatic / hydrologic conditions on the site typical for this time of year? Yes No x (If no, explain in Remarks.) 

Are Vegetation Soil | orHydrology ____ significantly disturbed? Are “Normal Circumstances” present? Yes — x No 
Are Vegetation Soil ~~ orHydrology _ naturally problematic? (If needed, explain any answers in Remarks.) 


SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc. 


Hydrophytic Vegetation Present? Yes x No 
Hydric Soil Present? Yes x No cane Wea Yes x No 
Wetiand Hydrology Present? Yes x__——s=SNo 
Remarks: 
Santa Clara Conduit #52. Clear, dry conditions. Sampling area in floodplain of San Martin, near Martin Murphy Trail in Coyote Lake - Harvey Bear 
County Park. This location is a mosaic of seasonal wetland/upland prairie, and approximately 75% of the sample area is dominated by hydrophytes, and 
has hydric soil and hydrology indicators. 
Drought has resulted in drier than normal conditions. The area has received 23% of normal annual rainfall during the current growing season. 
Approximately 2.45" of precipitation fell during the week prior to wetland delineation survey. 
VEGETATION 
Tree Stratum (Plot size: 30’ radius) presi Species? "Status Sete eae 

1. Number of Dominant Species ; 

ae ee ON That Are OBL, FACW, or FAC: 
2. 
Total Number of Dominant 
3. Species Across All Strata: 
4 
TotalCover: 0 That Are OBL, FACW, or FAC: 100 

Sapling/Shrub Stratum (Plot size: 30° radius) 

1. Prevalence Index worksheet: 

2. Total % Cover of: Multiply by: 

3. OBL species Xx1= 

4. FACW species x2= 

5. FAC species : X3=. 

Total Cover: 0 FACU species x4= 

Herb Stratum (Plot size: 5’ x 5’) UPL Species x5= 

1. Hordeum marinum 35 Y FAC Column totals (A) 

2. Festuca perennis (Lolium perenne) 35 Y FAC 

3. Juncus xiphioides 20 Y OBL Prevalence Index =B/A= 

4. Polypogon monspeliensis 10 N FACW Hydrophytic Vegetation Indicators: 

5. Rumex crispus 1 N FAC _x_Dominance Test is >50% 

6. Geranium dissectum — T N UPL ___Prevalence Index is <3.0" 

7. Cyperus eragrostis T N FACW ____ Morphological Adaptations’ (Provide supporting 

8. Helminthotheca echioides i N UPL data in Remarks or on a separate sheet) 


Total Cover: 101 
Woody Vine Stratum (Plot size: ) 


___ Problematic Hydrophytic Vegetation’ (Explain) 


‘indicators of hydric soil and wetland hydrology must be 


————————— present. 
2. Hydrophytic 
Total Cover: Vegetation 
j 7a Present? 
% Bare Ground in Herb Stratum 0 % Cover of Biotic Crust 0 


Remarks: 
0.5x 101 = 50.2, 0.2x 101 = 20.2, FAC-neutral test: 0:0 


Grasses and forbs were beginning to green-up. J. xiphioides (perennial) was mostly dead, potentially from experiencing several years of drought. 
Concentrations of J. xiphioides, P. monspeliensis, and C. eragrostis were used to determine the wetland/upland boundary. 


US Army Corps of Engineers Arid West — Version 2.0 


SOIL Sampling Point: 52a 


Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 


Depth Matrix Redox Features 
(inches) _Color(moist) —% _ Color (moist) _% Type’ _Loc” Texture Remarks 
0-15 10YR44 95 SYR 4/6 2  _C_ _ PL _ silty clay loam 
10YR 4/2 3 


Location: PL=Pore Lining, RC=Root Channel, M=Matrix. 


‘Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains 


Hydric Soil indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils*: 
____ Histosol (A1) ____— Sandy Redox (S5) _._—-1 6m Muck (A9) (LRR C) 
_____— Histic Epipedon (A2) ____s Stripped Matrix (S6) __~—- 2.cm Muck (A10) (LRR B) 
|____ Black Histic (A3) , ______ Loamy Mucky Mineral (F1) _____ Reduced Vertic (F 18) | 
= Hydrogen Sulfide (A4) Loamy Gleyed Matrix (F2) ___—CRRed Parent Material (TF2) 
_..__ Stratified Layers (A5) (LRR C) xk Depleted Matrix (F3) _. __ Other (Explain in Remarks) 
_ tem Muck (A9) (LRR D) _____ Redox Dark Surface (F6) 
____ Depleted Below Dark Surface (A11) ne Depleted Dark Surface (F7) 
_____ Thick Dark Surface (A12) _____ Redox Depressions (F8) 
it > Sandy Mucky Mineral (S1) ae Vernal Poois (F9) 3 Indicators of hydrophytic vegetation and wetland 
= Sandy Gleyed Matrix (S4) eee be present, unless disturbed or 
Restrictive Layer (If present): 
Type: 
Depth (inches): Hydric Soil Present? Yes x No 
Remarks: 


Prominent redox concentrations throughout soil profile along pore linings. Soil was saturated throughout profile. Two more exploratory pits were dug 
along the wetland/upland boundary. 


HYDROLOGY 

Wetland Hydrology Indicators: 
| Primary Indicators (minimum of one required: check all that app! 

_X_ Surface Water (A1) ___— Salt Crust (B11) Water Marks (B1) (Riverine) 

_x_ High Water Table (A2) _____ Biotic Crust (B12) _____ Sediment Deposits (B2) (Riverine) 

x Saturation (A3) aes Aquatic Invertebrates (B13) —— Drift Deposits (B3) (Riverine) 

1 Water Marks (B1) (Nonriverine) _.__ Hydrogen Sulfide Odor (C1) ____ Drainage Patterns (B10) 
___ Sediment Deposits (B2) (Nonriverine) _____— Oxidized Rhizospheres aiong Living Roots (C3) _____Dry-Season Water Table (C2) 
_. Drift Deposits (B3) (Nonriverine) re Presence of Reduced iron (C4) cian Crayfish Burrows (C8) 

ja Surface Soii Cracks (B6) veae Recent iron Reduction in Plowed Soils (C6) —- Saturation Visible on Aerial Imagery (C9) 
_____Inundation Visible on Aerial Imagery (B7) ___ Thin Muck Surface (C7) ____ Shallow Aquitard (D3) | 
—_ Water-stained Leaves (B9) ; bats Other {Explain in Remarks) woe : eee FAC-Neutral Test (D5) t antl 
| Field Observations: | 
| Surface Water Present? Yes x No Depth (inches): 2 | 

Water Table Present? Yes x _ No_______ Depth (inches): 6 | 

Saturation Present? Yes x | No | Depth (inches): 0-15 | Wetland Hydrology Present? Yes x No _ 
| (includes capillary fringe) | 7 


Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if availabie: | 
i | 
| 
[Remarks: 

[Surface water on 10% of the sample area, mostiy surrounding the vault, but small depressions with water were scattered across the area. 
i 


US Amy Corps of Engineers Arid West — Version 2.0 


WETLAND DETERMINATION DATA FORM - Arid West Region 


Project Site. South County Right of Way City/County: Santa Clara Sampling Date: 3/5/14 
Applicant/Owner: Santa Clara Valley Water District State: CA Sampling Point: 52b 
Investigator(s): M.Goklany & C. Gurney Section/Township/Range: T9S,R3E,sec36 

Landform (hillslope, terrace, etc.): floodplain Local Relief (concave, convex, none): none Slope (%): 0-1 
Subregion (LRR): C Lat: 37.10419 Long: -121.58323 Datum: WGS 84 
Soil Map Unit Name: CrC NWi classification none 

Are climatic / hydrologic conditions on the site typical for this time of year? Yes No x (If no, explain in Remarks.) 

Are Vegetation Soil = or Hydrology __ Significantly disturbed? Are “Normal Circumstances” present? Yes x No 
Are Vegetation Soil | or Hydrology _—_sinaturally problematic? (If needed, explain any answers in Remarks.) 


SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc. 


Hydrophytic Vegetation Present? Yes 


; : Is the Sampled Area 
? 
Hydric Soil Present? Yes x within a Wetland? 
Wetland Hydrology Present? Yes 
Remarks: 
Santa Clara Conduit #52. Sunny, dry conditions. Sampling area in floodplain of San Martin, near Martin Murphy Trail in Coyote Lake - Harvey Bear 
County Park. This location is a mosaic of wetiand/upland prairie, and approximately 25% of the sample area is upland. 
Drought has resulted in drier than normal conditions. The area has received 23% of normal annual rainfall during the current growing season. 
Approximately 2.45" of precipitation fell during the week prior to wetland delineation survey. 
VEGETATION 
Tree Stratum (Plot size: 30’ radius) sini Spocbe? cag Dominance Test worksheet: 
Number of Dominant Species 
1. ke oe That Are OBL, FACW, or FAC: 2 (A) 
2. 
Total Number of Dominant 
3. Species Across All Strata: 
4 
Total Cover: y That Are OBL, FACW, or FAC: 66.7 (A/B) 
Sapling/Shrub Stratum (Plot size: 30’ radius) 
1. Prevalence Index worksheet: 
Total % Cover of: Multiply by: 
3. OBL species x1= 
4. FACW species x2= 
5. FAC species Xx3= 
Total Cover: 0 FACU species x4= 
Herb Stratum (Plot size: 5’ x 5’) UPL Species x5= 
1. Festuca perennis (Lolium perenne) 60 Y FAC Column totals (A) (B) 
2. Hordeum marinum 30 Y FAC 
3. Vicia sativa 5 N FACU Prevalence Index =B/A= 
4. Brassica nigra 2 N UPL Hydrophytic Vegetation Indicators: 
5. Medicago polymorpha 25 Y FACU x Dominance Test is >50% 
6. Helminthotheca echioides 3 N UPL Prevalence Index is <3.0' 
7. Morphological Adaptations’ (Provide supporting 
8. data in Remarks or on a separate sheet) 
Total Cover: 125 Problematic Hydrophytic Vegetation’ (Explain) 
vy Vi ize: ) : sa 
Woody Vine Stratum (Plot size ‘indicators of hydric soil and wetland hydrology must be 
1. present. 
2. Hydrophytic 
Total Cover: Vegetation Yes x _ No 
: Present? ——=— + 
% Bare Ground in Herb Stratum 0 % Cover of Biotic Crust 0 


Remarks: 
0.5x 125 = 62.5, 0.2 x97 = 19.4, FAC-neutral test: 0:0 
Grasses and forbs were beginning to green-up. 
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SOIL 


Sampling Point: 52b 


Depth Matrix 
(inches) Color (moist) % 
i 0-16 10YR 3/1 100 


Histosol (A1) 

Histic Epipedon (A2) 

| Black Histic (A3) 

| Hydrogen Sulfide (A4) 

Stratified Layers (A5) (LRR C) 
14cm Muck (A9) (LRR D) 

Depleted Below Dark Surface (A11) 
Thick Dark Surface (A12) 

Sandy Mucky Mineral (S1) 

Sandy Gleyed Mairix (S4) 


Restrictive Layer (If present): 
Type: 
Depth (inches): 


Remarks: 


No hydric indicators. Soil was slightly moist throughout. 


HYDROLOGY 


Wetland Hydrology Indicators: 


| Surface Water (A1) 

High Water Table (A2) 

Saturation (A3) 

Water Marks (B1) (Nonriverine) 
Sediment Deposits (B2) (Nonriverine) 
Drift Deposits (B3) (Nonriverine) 
Surface Soil Cracks (B6) 

Inundation Visible on Aerial imagery (B7) 


Water-siained Leaves (BS) 


Color (moist) _%  _Color (moist) _%  _Type’ 


Redox Features 


Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 


Loc? Texture Remarks 
clay loam 


‘Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains 
Hydric Soil Indicators: (Applicable to ail L_RRs, unless otherwise noted.) 


Primary Indicators (minimum of one required: check all that apply) 


Sandy Redox (S5) 
Stripped Matrix (S6) 
Loamy Mucky Mineral (F1) 
Loamy Gleyed Matrix (F2) 
Depleted Matrix (F3) 
Redox Dark Surface (F6) 
Depleted Dark Surface (F7) 
Redox Depressions (F8) 
Vernal Pools (F9) 


Location: PL=Pore Lining, RC=Root Channel, M=Matrix. 
indicators for Problematic Hydric Soils’: 


4 cm Muck (A9) (LRR C) 

2 cm Muck (A10) (LRR B) 
Reduced Vertic (F 18) 

Red Parent Material (TF2) 
Other (Explain in Remarks) 


* indicators of hydrophytic vegetation and wetland 


hydrology must be present, unless disturbed or 
problematic. = 


Hydric Soil Present? 


Salt Crust (B11) 

Biotic Crust (B12) 

Aquatic Invertebrates (B13) 

Hydrogen Sulfide Odor (C1) 

Oxidized Rhizospheres aiong Living Roois (C3) 
Presence of Reduced Iron (C4) 

Recent iron Reduction in Plowed Soils (C6) 
Thin Muck Surface (C7) 


Other (Explain in Remarks) 


Yes No x 


Water Marks (B1) (Riverine) 
Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage Patterns (B10) 

Dry-Season Water Tabie (C2) 

Crayfish Burrows (C8) 

Saturation Visible on Aerial imagery (C9) 
Shallow Aquitard (D3) 

FAC-Neutrail Test (D5) 


| Field Observations: 


(includes capillary fringe) 


| Surface Water Present? Yes No x 
| Water Table Present? Yes No x 
Saturation Present? Yes No 


Xx 


Depth (inches): 
Depth (inches): 


| 

H 

—— | 

Depth (inches): | 
sl... 


Wetland Hydrology Present? Yes 


No x 


1 


| 


Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 


1 
Remarks: 


No hydrology indicators. Microtopography of the sampling location has created a mosaic of upland/wetland. This sampling point was slightly more 
plevatee than the wetland pit, and conditions were substantially drier. 
| 
f 
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WETLAND DETERMINATION DATA FORM - Arid West Region 


Project Site: South County Right of Way City/County: Santa Clara County Sampling Date: 3/11/14 


Applicant/Owner. Santa Clara Valley Water District State: CA Sampling Point: 54 
Investigator(s): M. Goklany & C. Gurney Section/Township/Range: T9S,R3E,sec36 


Landform (hillslope, terrace, etc.): ephemeral drainage Local Relief (concave, convex, none): slightly concave Slope (%): 0-1 
Subregion (LRR): C Lat: 37.11520 Long: -121.59886 Datum: WGS 84 
Soil Map Unit Name: CrA NWI classification none 

Are climatic / hydrologic conditions on the site typical for this time of year? Yes No xX (If no, explain in Remarks.) 

Are Vegetation Soil — or Hydrology _ _x_ Significantly disturbed? Are “Normal Circumstances” present? Yes — x No 
Are Vegetation Soil . — or Hydrology _naturally problematic? (If needed, explain any answers in Remarks.) 


SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc. 


Hydrophytic Vegetation Present? Yes 


: : Is the Sampled Area 
Hydric Soil Present? x within a Wetland? 


Wetland Hydrology Present? 


Remarks: : 
Santa Clara Conduit #54. Roadside/irrigation ditch is manmade, currently maintained, and intersects with Corralitos Creek approximately 200’ north of 
ithe sampling location (waters of the U.S.). Sample point located on sparsely vegetated bed of ephemeral drainage at the edge of an agricultural field. 


Drought has resulted in drier than normal conditions. The area has received 23% of normal annual rainfall during the current growing season. 
Approximately 2.45" of precipitation fell during the week prior to wetland delineation survey. 


VEGETATION 


Tree Stratum (Plot size: 30’ radius) Pbsoiule? - = “Dominant Indicator Dominance Test worksheet: 


Cover % Species? Status 
1 Number of Dominant Species 
: That Are OBL, FACW, or FAC: 


2 

3 Total Number of Dominant 
: Species Across All Strata: 
4 


Percent of Dominant Species 


Total Cover: 0 That Are OBL, FACW, or FAC: 
Sapling/Shrub Stratum (Piot size: 30’ radius) 
“V4. Prevalence Index worksheet: 
2. Total % Cover of: Multiply by: 
3. OBL species x1= 
4. FACW species x2= 
5. FAC species x3= 
Total Cover: 0 FACU species x4= 
Herb Stratum (Plot size:. 5’ x 5’) UPL Species x5= 
1. Festuca perennis (Lolium perenne) 5 Y FAC Column totals (A) 
2. Hordeum murinum 5 Y FACU 
3. Bromus diandrus 3 Y UPL Prevalence Index =B/A= 
4. Cichorium intybus 2 Y UPL Hydrophytic Vegetation Indicators: 
5. Convolvulus arvensis T N UPL ____Dominance Test is >50% 
6. Rumex crispus T N FAC ___ Prevalence Index is <3.0' 
7. Lamium amplexicaule T N UPL ____ Morphological Adaptations’ (Provide supporting 
8. Taraxacum officinale T N FACU data in Remarks or on a separate sheet) 
Total Cover: 10 ___ Problematic Hydrophytic Vegetation’ (Explain) 
Woody Vine Stratum (Plot size: __) "Indicators of hydric soil and wetland hydrology must be 
1. present. 
2. Hydrophytic 
Total Cover: Vegetation 
Present? 
% Bare Ground in Herb Stratum 90 % Cover of Biotic Crust 0 
Remarks: 


0.5x10=5, 02x10=2, FAC-neutral test: 0:3 
Grasses and forbs were beginning to green up. Vegetation is likely rountinely removed from drainage. 


US Army Corps of Engineers Arid West — Version 2.0 


SOIL 


Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 


Sampling Point: 54 


Depth Matrix Redox Features 
{inches) Color (moist) % Color (moist) % Type’ Loc? Texture Remarks 
0-13 10YR 3/1 100 clay 


?Location: PL=Pore Lining, RC=Root Channel, M=Matrix. 
indicators for Problematic Hydric Soils’: 
4. cm Muck (A9) (LRR C) 
2 cm Muck (A10) (LRR B) 
Reduced Vertic (F 18) 
Red Parent Material (TF2) 
Other (Explain in Remarks) 


"Type: _C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains 
IHydric Soil Indicators: (Applicable to ali LRRs, uniess otherwise noted.) 

Histosol (A1) Sandy Redox (S5) 

Histic Epipedon (A2) Stripped Matrix (S6) 

Biack Histic (A3) Loamy Mucky Minerai (F1) 
Hydrogen Sulfide (A4) Loamy Gleyed Matrix (F2) 
Stratified Layers (A5) (LRR C) Depleted Matrix (F3) 

1 cm Muck (A9) (LRR D) Redox Dark Surface (F6) 
Depleted Below Dark Surface (A11) Depleted Dark Surface (F7) 
Thick Dark Surface (A12) Redox Depressions (F8) 
Sandy Mucky Mineral (S1) Vernal Pools (F9) 


3 Indicators of hydrophytic vegetation and wetland 


| Sandy Gleyed Matrix (S4) hydrology must be present, unless disturbed or 


probiematic. 


Restrictive Layer (If present): 
Type: 
Depth (inches): 


Hydric Soil Present? Yes 


Remarks: 
Soil slightiy moist throughout. No hydric indicators. 


HYDROLOGY 


Wetiand Hydrology Indicators: | 


Primary Indicators (minimum of one required: check all that apply) Secondary Indicators (2 or more required 


— Surface Water (A1) 

High Water Table (A2) 

Saturation (A3) 

Water Marks (B1) (Nonriverine) 
Sediment Deposits (82) (Nonriverine) 
Drift Deposits (B3) (Nonriverine) 
Surface Soil Cracks (B6) 

Inundation Visible on Aerial Imagery (B7) 
Water-stained Leaves (BS) 


Salt Crust (B11) 

Biotic Crust (B12) 

Aquatic Invertebrates (B13) 

Hydrogen Sulfide Odor (C1) 

Oxidized Rhizospheres aiong Living Roots (C3) 
Presence of Reduced fron (C4) 

Recent fron Reduction in Plowed Soils (C6) 


Other (Explain in Remarks) 


| Field Observations: 
| Surface Water Present? 


Thin Muck Surface (C7) 


Yes No x Depth (inches): | 

| Water Tabie Present? Yes No x Depth (inches): | 
i Saturation Present? Yes No x Depth (inches): | Wetland Hydrology Present? Yes x No 

H 


| includes capillary fringe) 


Water Marks (B1) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage Patterns (B10) 

Dry-Season Waier Table (C2) 

Crayfish Burrows (C8) 

Saturation Visible on Aerial Imagery (C9) 
Shaiiow Aquitard (D3) 

FAC-Neutral Test (D5) 


iDescribe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 


Remarks: 
No hydrology indicators. 


| 
| 
| 
| 


ee ae 
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WETLAND DETERMINATION DATA FORM - Arid West Region 


Project Site: South County Right of Way City/County: Santa Clara County Sampling Date: 3/5/14 and 4/29/14 
Applicant/Owner: Santa Clara Valley Water District State: CA Sampling Point: 57a 


Investigator(s): M. Goklany & C. Gurney Section/Township/Range: T9S,R3E,sec26 

Landform (hillslope, terrace, etc.): floodplain Local Relief (concave, convex, none): slightly convex Slope (%): 0-2 
Subregion (LRR): C Lat: 37.12534 Long: -121.60671 Datum: WGS 84 
Soil Map Unit Name: SdA and HfC NWI classification R4SBC 

Are climatic / hydrologic conditions on the site typical for this time of year? Yes No x (If no, explain in Remarks.) 

Are Vegetation Soil = or Hydrology _ significantly disturbed? Are “Normal Circumstances” present? Yes x No 
Are Vegetation Soil | or Hydrology ___ naturally problematic? (if needed, explain any answers in Remarks.) 


SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, etc. 


Hydrophytic Vegetation Present? Yes No 
, ; is the Sampled Area 
Hydric Soil Present? Yes No within a Wetland? Yes No x 
Wetland Hydrology Present? Yes No 
Remarks: 


Santa Clara Conduit #57. Partly cloudy, dry conditions on 3/5/14. The site was revisited on 4/29/14 to identify plants that did not initially have 
vegetative/reproductive structures. Sampling on upland terrace above in ephemeral section of Tennant Creek next to livestock pen. 


Drought has resulted in drier than normal conditions. The area has received 23% of normal annual rainfall during the current growing season. 
Approximately 2.45" of precipitation fell during the week prior to wetland delineation survey. 


VEGETATION 


Tree Stratum (Plot size: 30’ radius) ese patel rapa Dominance Test worksheet: 
1. Juglans hindsii 10 Y FAC dasa lich bec 
2. Quercus agrifolia 6 Y UPL 
3. Cinnamomum camphora 8 Y UPL Ce oe 
4. 
Total Cover: 24 Tet ae OBL FRC. PRC 
Sapling/Shrub Stratum (Plot size: 30’ radius) 
1. Baccharis pilularis 2 N UPL Prevalence Index worksheet: 
2. Prunus caroliniana 4 Y FACU Total % Cover of: 
3. Prunus subcordata 5 Y UPL OBL species x1= 
4. FACW species x2= 
5. FAC species Xx3= 
Total Cover: 11 FACU species x4= 
Herb Stratum (Plot size: 5’ x 5’) UPL Species x5= 
1. Vicia sativa 20 Y FACU Column totals (A) 
2. Bromus diandrus 25 Y UPL 
3. Geranium molle 1 N UPL Prevalence Index =B/A= 
4. Festuca perennis (Lolium perenne) 10 N UPL Hydrophytic Vegetation Indicators: 
5. Rumex conglomeratus 3 N FACW ____ Dominance Test is >50% 
6. Avena sp. 8 N UPL ___ Prevalence Index is <3.0" 
7. Tragopogon porrifolius 2 N UPL ____ Morphological Adaptations’ (Provide supporting 
8. Raphanus sativus 15 N UPL data in Remarks or on a separate sheet) 
Total Cover: 84 ___ Problematic Hydrophytic Vegetation’ (Expiain) 
Woody Vine Stratum (Plot size: ___) ‘indicators of hydric soil and wetland hydrology must be 
1. present. 
2. Hydrophytic 
Total Cover: Vegetation 
Present? 
% Bare Ground in Herb Stratum 16 % Cover of Biotic Crust 0 
Remarks: 


Trees: 0.5 x 24= 12, 0.2x24=4.8, Shrubs: 0.5x 11=5.5, 0.2x11=2.2, Herbs: 0.5x 84=42, 0.2 x 84= 16.8, FAC-neutral test: 0:6 
Vegetation sampling area was above OHWs of Tennant Creek. 


US Army Corps of Engineers : Arid West — Version 2.0 


SOIL Sampling Point: 57a 


Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 


Depth - Matrix Redox Features 
(inches) _Color(moist) _% __ Color (moist) _% Type’ —_Loc” Texture Remarks 
0-9 10YR 3/2 _ 75 ; clay loam 
7.5YR 4/3 25 as Pe clay loam many small and medium gravels 
9-13 7.5YR 4/3 _100_ 


‘Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains “Location: PL=Pore Lining, RC=Root Channel, M=Matrix. 
Hydric Soil Indicators: (Applicable to all LRRs, uniess otherwise noted.) Indicators for Problematic Hydric Soils*: 
Histosol (A1) Sandy Redox (S5) 4 cm Muck (AQ) (LRR C) 


____ Histic Epipedon (A2) ___— Stripped Matrix (S6) _ ~—- 2.em Muck (A10) (LRR B) 
| ____ Black Histic (A3) ___—s Loamy Mucky Mineral (F1) ____——s Reduced Vertic (F718) 

____— Hydrogen Sulfide (A4) _____— Loamy Gleyed Matrix (F2) ____ Red Parent Material (TF2} 

___ Stratified Layers (A5) (LRR C) __._— Depleted Matrix (F3) ____—sOOtther (Expiain in Remarks) 

—_ 4.cm Muck (AQ) (LRR D) 4, Redox Dark Surface (F6) 

____— Depleted Below Dark Surface (Ai1) ____ Depleted Dark Surface (F7) 

i=. Thick Dark Surface (A12) ____ Redox Depressions (F8) 

ie, Sandy Mucky Mineral (S1) ant Vernal Pools (F9) 3 indicators of hydrophytic vegetation and wetland 
- Sandy Gleyed Matrix ($4) Udi ela be present, unless disturbed or 


| Restrictive Layer (If present): 
; ‘Type: 
Depth (inches): ; — Hydric Soil Present? Yes No x 


Remarks: 
Soil moist throughout. No hydric indicators. 


HYDROLOGY 


Wetland Hydrology indicators: 
Primary Indicators (minimum of one required: check all that appl 


_._ Surface Water (A1)} __._— Sait Crust (B11) ____— Water Marks (B1) (Riverine) 
____High Water Table (A2) ____ Biotic Crust (B12) — Sediment Deposits (B2) (Riverine) 
= Saturation (A3) _____ Aquatic invertebrates (B13) _____ Drift Deposits (B3) (Riverine) 
a Water Marks (B1) (Nonriverine) _____ Hydrogen Sulfide Odor (C1) ___ Drainage Patterns (B10) 
i a Sediment Deposits (B2) (Nonriverine) ___—— Oxidized Rhizospheres along Living Roots (C3) _____ Dry-Season Water Table (C2) 
ae Drift Deposits (B3) (Nonriverine) __._- Presence of Reduced Iron (C4) _____ Crayfish Burrows (C8) 
_____ Surface Soil Cracks (B6) ______ Recent iron Reduction in Plowed Soils (C6) ______ Saturation Visible on Aerial Imagery (C9) 
inundation Visible on Aerial Imagery (B7) Thin Muck Surface (C7) Shallow Aquitard (D3) 


Water-stained Leaves. (BQ) Other (Explain in Remarks) FAC-Neutral Test (D5) 


Field Observations: 


Surface Water Present? Yes No x Depth (inches): 

Water Table Present? Yes No x Depth (inches): 

Saturation Present? Yes No x Depth (inches): Wetland Hydrology Present? Yes 

(includes capillary fringe) ff | 


Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 


| 2 
\Remarks: 


Soil moist throughout, but not glistening. No hydrology indicators. 
} 
i 
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WETLAND DETERMINATION DATA FORM -— Arid West Region 


Project Site: South County Right of Way City/County: Santa Clara County Sampling Date: 3/5/14 and 4/29/14 
Applicant/Owner: Santa Clara Valley Water District State: CA Sampling Point: 57b 


Investigator(s): M. Goklany & C. Gurney Section/Township/Range: T9S,R3E,sec26 
Landform (hillslope, terrace, etc.): Streambed Local Relief (concave, convex, none): slightly concave Slope (%): 


Subregion (LRR): C Lat: 37.12532 Long: -121.60666 Datum: WGS 84 
Soil Map Unit Name: SdA and HfC NWI classification R4SBC 

Are climatic / hydrologic conditions on the site typical for this time of year? Yes No x (if no, explain in Remarks.) 

Are Vegetation Soil — or Hydrology —___ significantly disturbed? Are “Normal Circumstances” present? Yes x No 
Are Vegetation Soil — or Hydrology __ naturally problematic? (If needed, explain any answers in Remarks.) 


SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc. 


Hydrophytic Vegetation Present? Yes 
Hydric Soil Present? Yes x within a Wetland? 
Wetland Hydrology Present? Yes 


Is the Sampled Area 


Remarks: 

Santa Clara Conduit #57. Partly cloudy, dry conditions on 3/5/14. The site was revisited on 4/29/14 to identify plants that did not initially have 
vegetative/reproductive structures. Seasonal wetland in ephemeral stream channel (Tennant Creek) near to livestock pen and dirt path that crosses 
stream. 

Third consecutive year of drought. Drought has resulted in drier than normal conditions. The area has received 23% of normal annual rainfall during the 
current growing season. Approximately 2.45" of precipitation fell during the week prior to wetland delineation survey. 


VEGETATION 
Tree Stratum (Plot size: 30’ radius) Come” -sseesee? ire Dominance Test worksheet: 
1. Cinnamomum camphora 5 Y UPL aa Od FAEA GEE: 
2. Juglans hindsii 2 Y FAC 
Total Number of Dominant 
3. Species Across All Strata: 
4. 
Total Cover: 7 That Me OBL AGW or PAC 
Sapling/Shrub Stratum (Plot size: 30° radius) 
1. Prevalence Index worksheet: 
2. Total % Cover of: Multiply by: 
3. OBL species x1= 
4. FACW species x2= 
5. FAC species x3= 
Total Cover: 0 FACU species x4= 
Herb Stratum (Plot size: 5’ x 5’) UPL Species x5= 
1. Rumex conglomeratus 3 N FACW Column totals (A) 
2. Geranium molle T N UPL 
3. Raphanus sativus 5 N UPL Prevalence Index =B/A= 
4. Mentha spicata 40 Y OBL Hydrophytic Vegetation Indicators: 
5. Bromus catharticus 8 N UPL x Dominance Test is >50% 
6. Plantago lanceolata 2 N FAC Prevalence Index is <3.0° 
7. Agrostis stolonifera 10 N FACW Morphological Adaptations’ (Provide supporting 
8. data in Remarks or on a separate sheet) 
Total Cover: 68 Problematic Hydrophytic Vegetation’ (Explain) 
y Vi ize: ) : ae 
Woody Vine Stratum (Plot size ‘Indicators of hydric soil and wetland hydrology must be 
ab present. 
2. Hydrophytic 
Total Cover: Vegetation 
: Present? 
% Bare Ground in Herb Stratum 80 % Cover of Biotic Crust 0 
Remarks: 


Trees: 0.5x7=3.5, 0.2x7= 1.4, Herbs: 0.5 x68 = 34, 0.2x 20= 13.6, FAC-neutral test 1:2. 
Sampling location was within OHWs of Tennant Creek. 


US Army Corps of Engineers Arid West — Version 2.0 


SOIL Sampling Point: 57b 


\Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 


Depth Matrix aa _——- Redox Features 
(inches) _Color(moist) | % _Color(moist) | % Type’ Loc? Texture Remarks 
;__0-10 10YR 3/2 _ 82 SYR 4/6 _18 — c _M___ silty clay loam 
40-13 1OYR 3/2 90 5YR 4/6 10 c M silty clay loam trace amount of sandy inclusions, 


many small and medium gravels 


"Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains Location: PL=Pore Linin , RC=Root Channel, M=Maitrix. 


Hydric Soil indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils’: 
__.__Histosot (A1) __._— Sandy Redox (S5) ___~— 1. em Muck (A9) (LRR C) 
___s-HHistic Epipedon (A2) ___—sSSttripped Matrix (S6) ___~—s- 2. em Muck (A10) (LRR B) | 
| ____ Black Histic (A3) ____ Loamy Mucky Mineral (F1) ___—- Reduced Vertic (F 18) 
—— Hydrogen Sulfide (A4) ____—s Loamy Gleyed Matrix (F2) ___—_—s&RRed Parent Material (TF2) 
_____sSttratified Layers (A5) (LRR C) Depleted Matrix (F3) _____—— Other (Explain in Remarks) 
Eo 1 cm Muck (AQ) (LRR D) x Redox Dark Surface (F6) . 
et Depleted Below Dark Surface (A11) _ Depleted Dark Surface (F7) 
a Thick Dark Surface (A12) _____ Redox Depressions (F8) 
iva Sandy Mucky Mineral ($1) a Vernal Pools (F9) 3 Indicators of hydrophytic vegetation and wetland 
— Sandy Gleyed Matrix (S4) Hisleedh i be present, unless disturbed or 
Restrictive Layer (If present): 
Type: 
Depth (inches): Hydric Soil Present? Yes x No 
Remarks: 


Soil moist throughout. Prominent redox concentrations throughout. 


HYDROLOGY 


Wetland Hydrology Indicators: 


Primary Indicators (minimum of one required: check all that apply) 


— Surface Water (A1) ____— Sait Crust (B11) _____— Water Marks (B1) (Riverine) 

____ High Water Table (A2) ____ Biotic Crust (B12) noes Sediment Deposits (B2) (Riverine) 

=. Saturation (A3) mo Aquatic invertebrates (B13) Drift Deposits (B3) (Riverine) 
= Water Marks (B1) (Nonriverine) __._- Hydrogen Sulfide Odor (C1) x Drainage Patterns (B10) 
es Sediment Deposits (B2) (Nonriverine) ____— Oxidized Rhizospheres along Living Roots (C3) _____ Dry-Season Water Table (C2) 

_. rift Deposits (B3) (Nonriverine) __._ Presence of Reduced Iron (C4) _._ Crayfish Burrows (C8) 

—— Surface Soil Cracks (B6) ae Recent iron Reduction in Plowed Soils (C6) peett Saturation Visible on Aerial imagery (C9) | 
_._ inundation Visible on Aerial Imagery (B7) __._ Thin Muck Surface (C7) _____ Shallow Aquitard (D3) 
a _Waier-stained Leaves (B9) Other (Explain in Remarks) acer FAC-Neutral Test (D5) — | 
| Field Observations: 

Surface Water Present? Yes _ No x Depth (inches): 

Water Table Present? Yes No x Depth (inches): i 
| Saturation Present? Yes No x Depth (inches): | Wetland Hydrology Present? Yes x No | 

(includes capillary fringe) | : 


[Describe Recorded Data (stream gauge, monitoring well, serial photos, previous inspections), if available: 


i 


penne 
Vegetation matted in one direction. 2° of surface water in puddle on manmade pathway over channel from recent rainfall. No surface water within 


OHWs of Tennant Creek. Soil was moist, but not glistening. 


1 
I 
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Appendix D. Arid West OHWM Data Forms 


Preliminary Identification of Waters of the U.S. 


H. T. Harvey & Associates 
20 May 2014 


Arid West Ephemeral and Intermittent Streams OHWM Datasheet 
Project: South (Co. Right OF Way Date: 3/6/14 Time: 7:40 pm 
Project Number: 427() - 3S Town: San Benito Co. State: CA 
Stream: F58 Photo begin file#: Photo end file#: 


Investigator(s): M.Goklany 
. Location Details: 
Unnamed ephemerul Stream 


Y []/N EX] Do normal circumstances exist on the site? 
Projection: Datum: W6S #4 


Coordinates: __. 
Potential anthropogenic influences on the channel system: 
Area cuvvaritly wsed Sov cattle qvazing, 

Norvnal civeumstances ave WAT pyesent Aue to dycvathh 


Y [-1/N [x] Is the site significantly disturbed? 


Brief site description: 
Drainage is IU Annu grassland + cunects to Orieqa Creek to the East 


No staviding /Flowing water, Vault Secs is in achve Ffload plain. 


Checklist of resources (if available): 
LX] Aerial photography [_] Stream gage data 


_ Dates: (40965-2013 Gage number: 
Topographic maps Period of record: 

["] Geologic maps [_] History of recent effective discharges 
[_] Vegetation maps CJ Results of flood frequency analysis 
Soils maps [-] Most recent shift-adjusted rating 
[] Rainfall/precipitation maps [_] Gage heights for 2-, 5-, 10-, and 25-year events and,the 
[-] Existing delineation(s) for site most recent event exceeding a 5-year event 
[x] Global positioning system (GPS) 
[_] Other studies 


Hydrogeomorphic Floodplain Units 


Active Floodplain Low Terrace 


OHWM = Paleo Channel 
Procedure for identifying and characterizing the floodplain units to assist in identifying the OHWM: 


Low-Flow Channels 


1. Walk the channel and floodplain within the study area to get an impression of the geomorphology and 
vegetation present at the site. 
2. Select a representative cross section across the channel. Draw the cross section and label the floodplain units. 
3. Determine a point on the cross section that is characteristic of one of the hydrogeomorphic floodplain units. 
a) Record the floodplain unit and GPS position. 
b) Describe the sediment texture (using the Wentworth class size) and the vegetation characteristics of the 
floodplain unit. 
c) Identify any indicators present at the location. 
4, Repeat for other points in different hydrogeomorphic floodplain units across the cross section. 
5. Identify the OH WM and record the indicators. Record the OHWM position via: 
Mapping on aerial photograph [xl GPS 
Digitized on computer Other: 


& 


upland vey oy banks t¢lerrace 


4 w-Fl Be as 
Gaia ey enaithe Me a Se 
10S a ae << yf M8 


8 
OWE Ma 


| 
Fariynf 
fee ae GHIN | 


OHWBA - 36.9F460/~121. 41513 
GPS point; CHW86 ~ 36.95US4/-121. 41513 


Indicators: 


vA 
[|] Change in average sediment texture [X] Break in bank slope 
[_] Change in vegetation species [-] Other: 
[xf Change in vegetation cover [] Other: 


Comments: 
ae arias 2 ee Ww] upland veqeiehm smiley to that of 
aViks 4 top 8 An. Strohr breait in “slo and less Veaetiti 
Covey at/below OHIW's. 9 rs fs 


Floodplain unit: Md Low-Flow Channel (1) Active Floodplain [1 Low Terrace 


GPS point: Savile as aosVve 


| Characteristics of the floodplain unit: 


Average sediment texture: cla U | Oam™ / ye diwm silk 
% Herbs 4 % 


Total veg cover: 4% ‘Treé:_ § % Shrub: a) 


ovrespovids Lo OHW’s. 


i . 


Community successional stage: 
[] NA (_] Mid (herbaceous, shrubs, saplings) 
| Early (herbaceous & seedlings) [_] Late (herbaceous, shrubs, mature trees) 
| Indicators: 
| [| Muderacks . [| Soil development 
[| Ripples [_] Surface relief 
| Drift and/or debris |_| Other: 
| Presence of bed and bank [_] Other: _ 
| [-] Benches [-] Other: 
| Comments: 
| Ve Ow - Flow A 
i 
i 
| 


oad Wet Ephemeral and Intermittent Streams OHWM Datasheet 
eee Date: 3/6/{u Time: 43° am 

Town: Saf ti +a ClavaCo. State: CA 

Photo begin file#: 


Location Details: $ 
Faiayp 2s 
Projection: 
Coordinates: 


Potential age cee taiinences on the channel system: , 
Sechium of fe slvarankvied, Normal cweumstances ave 
3 


E Pai 
noe prescvir MUAe te 
or 


Y [_]/N [X] Do normal circumstances exist on the site? 


Y (_]/N [MIs the site significantly disturbed? 


Cia 


P00" Ni ot 
A 
Omi 


AC. hhis Spica td. 


Brief site description: ‘PRD 8h 
ial A areg , Seasmal 


S Above, to 
\ eel anh ‘ cA Ohad 


+3 
ei A, 
NM 


Checklist of resources (if available): 


[4 Aerial photo graphy [_] Stream gage data 
Dates: 7 ass - 3012 Gage number: 
[of Topographic TADS : Period of record: 
[] Geologic maps ["] History of recent effective discharges 
[_] Vegetation maps [_] Results of flood frequency analysis 
[¥] Soils maps ["] Most recent shift-adjusted rating 
[_] Rainfall/precipitation maps [-] Gage heights for 2-, 5-, 10-, and 25-year events and the 
CL Existing delineation(s) for site most recent event exceeding a 5-year event 


Global positioning system (GPS) 
[] Other studies 


Hydrogeomorphic Floodplain Units 
Active Floodplain Low Terrace | 


OHWM Paleo Channel 


Low-Flow Channels 
Procedure for identifying and characterizing the floodplain units to assist in identifying the OHWM: 


1. Walk the channel and floodplain within the study area to get an impression of the geomorphology and 
vegetation present at the site. 
2. Select a representative cross section across the channel. Draw the cross section and label the floodplain units. 
3. Determine a point on the cross section that is characteristic of one of the hydrogeomorphic floodplain units. 
a) Record the floodplain unit and GPS position. 
b) Describe the sediment texture (using the Wentworth class size) and the vegetation characteristics of the 
floodplain unit. 
c) Identify any indicators present at the location. 
4. Repeat for other points in different hydrogeomorphic floodplain units across the cross section. 
5. Identify the OHWM and record the indicators. Record the OHWM position via: 
Mapping on aerial photograph GPS 
Digitized on computer Other: 


Cross section ID: 


| Cross section drawing | Cross section drawing drawin 


} 
| 
i 


OHWM 
- point: OHW 14 - 36.8074 /- 121.4@42% 
| Indicators: 
[|] Change in average sediment texture Eq Break in bank slope r 
[Sq Change in vegetation species [A]. Other: Toy awt abe pets 
[-] Change in vegetation cover [| Other: eeaet 
Comments: 


Aykror 


Floodplain unit: Low-Flow Channel [_] Active Floodplain [-] Low Terrace 


CABAL PY OLE hoe 5 ae 
= ne Ld £ 
% Treé: % Shrub: % Herb: A % 


Total veg cover: 
Community successional stage: 


[] NA 


| | Mid (herbaceous, shrubs, saplings) 
Jk] Early (herbaceous & seedlings) 
| 
H 


Late (herbaceous, shrubs, mature trees) 


CJ 

ae 

Indicators: 
[_] Muderacks [] Soil development 
[] Ripples [-] Surface relief 

[| Drift and/or debris 

[SY Presence of bed and bank 

["] Benches 


| Comments: 


i 
| 
| 


Arid West edad =~ Ditsrnitien Streams OHWM Datasheet 


Project: South, Sousia, Reh oe a, Date: 3 Ties Time: 7:00 5m 
Project Number: 32 025° sy Town: Ae ioCo, States CA 
Stream: o> 3°" Photo begin file#: Photo end file#: 
Investi 


ator(s): fi GaXY, 


aves 
¥ 


Location reste £ 
Elepnanr Head 
Projection: 
Coordinates: 


Potential anthropogenic influences on the channel system: ; 
Near Wigs wae IZ. Bans to wppew Brvaces axe neavila evaded ¢ a lavge 


Meaacue iepreserit Normal cayeunsjavices We nof Present’ due to 
Ayo . 


Brief site description: 
Dra at mage SUIS ginded lox 
(ghey & Cale “NO 

Checklist of resources (if available): 


phemara aA 


Y []/N [X] Do normal circumstances exist on the site? bese, 


Y [_]/N [AIIs the site significantly disturbed? 


=< 


ann. at  AVARSEA uf a (on Sans & aloove bop of bank). 
A , aay ave eer we EY AWE ehavniet a or. 


| * av ; ‘3 BS f 
avy ae on ¢ Plowing, WOKEX, ‘wo age Ligwi CYLON are 
; Ove teu 


[¥] Aerial photography L_] Stream gage data 
Dates: 2.005-Z01% Gage number: 
Topographic maps Period of record: 
Geologic maps [-] History of recent effective discharges 
[-] Vegetation maps [ | Results of flood frequency analysis 
[4 Soils maps [_] Most recent shift-adjusted rating 
CJ Rainfall/precipitation maps [-] Gage heights for 2-, 5-, 10-, and 25-year events and the 
[] Existing delineation(s) for site most recent event exceeding a 5-year event 
[4 Global positioning system (GPS) 
[_] Other studies 


Hydrogeomorphic Floodplain Units 


Active Floodplain 


Low Terrace 
t cemeeeenemenemanenemnemeammadd 


Low-Flow Channels OHWM Paleo Channel 


Procedure for identifying and characterizing the floodplain units to assist in identifying the OH WM: 


1. Walk the channel and floodplain within the study area to get an impression of the geomorphology and 
vegetation present at the site. 
2. Select a representative cross section across the channel. Draw the cross section and label the floodplain units. 
3. Determine a point on the cross section that is characteristic of one of the hydrogeomorphic floodplain units. 
a) Record the floodplain unit and GPS position. 
b) Describe the sediment texture (using the Wentworth class size) and the vegetation characteristics of the 
floodplain unit. 
c) Identify any indicators present at the location. 
4. Repeat for other points in different hydrogeomorphic floodplain units across the cross section. 
5. Identify the OHWM and record the indicators. Record the OHWM position via: 
Mapping on aerial photograph GPS 
[_]. Digitized on computer Other: 


Fa 


Project ID:3270-25 Cross section ID: £S 34 Date: 2/1\/'4 Time: 2',00 pm 
lower devcate ca 
Cross section drawing: ~~ rn par vayt Shrubs we Ws pray :, 


Pe ee Ne 
a: ag jupper Feyvace } 


TOS 


| (upper Fevrate) ‘ 


ep 4 


re pnenercnennntenintuastnareeievermnmnmeretrentiatssinanmnnieed 


| OHWM | - | 


| GPs point: OFA - 37. 00834/-12). 34044 


| Indicators: 


(Sq Change in average sediment texture YM] Break in bank slope | 
fv] Change in vegetation species Other: Drift ¢ debris 
Ral Change in vegetation cover Other: Tovar via ke Bahe rns 
a D . v 
Comments: 


\ are. present on 
elarm is mated m me di (coer & diet Jaeloris are. present 
be ie keyyace and in low-flow channets. Sediment FTA we cra Nae S anton 
coiooles ¢€ aTAVELS below gris to medium Slr ON wavs Rp aN ye Qeiaten 4 
me preccn® velew OHW's, while banks are ware € evaded. WPane ve actor 


ity Jerr aces. 


Floodplain unit: [| Low-Flow Channel L_] Active Floodplain [] Low Terrace 


GPS point: §aWle as aloove 


Characteristics of the floodplain unit: 
Average sediment texture: cool les, ATANE \s 


Total veg cover: S7  %_~ ‘Tree: % Shrub: % Herb: % 

| Community successional stage: | 

[ ] NA ["] Mid (herbaceous, shrubs, saplings) 
D{ Early (herbaceous & seedlings) ["] Late (herbaceous, shrubs, mature trees) | 
Indicators: | 
[-] Muderacks _] Soil development | 
| [_] Ripples [ay Surice relief | 

DY Drift and/or debris Lx} Other pe Ainane rem. 

Presence of bed and bank [| Other -_ | 
[| Benches C] Other: | 
Comments: att 
| ‘ oreser ct belweren the | ie backs j i 
ate). Dr » de Ap iS WEN pre b | 
{s, Ripanan Mdlos Wee. Bresenron ihe bw | 
Ney (A The tow -Tlow channels | 
Fecreve flows wh WOyr elents | 


Arid West Ephemeral and Intermittent Streams OHWM Datasheet 


Project: Sour Cg. Right af Way Date: 3] S /}44 Time: ¥ am 
Project Number: 3740-25 Town: Savite Claye State: 6A 

Stream: ES5+ Photo begin file#: (C6. Photo end file#: 
Investigator(s}: ivi. GakKians 


¥ [1 /N By Do normal circumstances exist on the site? 


Location Details: Ephemeral secham 
of Jevinant Cree 
Projection: 
Coordinates: 
Potential anthropogenic influences on the channel system: 
Residential area (Mouse x livestock pen) at oY Welow +op of any. 
Divt parMway cvosyes CHEEK, wo culvert , UWAEY REA Nov mal 
Cweumvauces ae uorpreseny due tO Avarqe . 
Brief site description: Vault at SCCHS% 1s ust oATS IAC toy oF baNic, Uplond veg, 
(Vinca major’) ts Present in channel, SMM Portion oF chanel 

wetland “adm ura yu Mentha 
AV LOANHAAS AVA TAA used fd 


Checklist of resources (if available): 


Y DX /N [7] Is the site significantly disturbed? 


i 
LGz' 


Aerial photography [-] Stream gage data 
Dates: 11°I3, 1247, 2603-2013 Gage number: 
Topographic maps Period of record: 
(-] Geologic maps [-] History of recent effective discharges 
[_] Vegetation maps ["] Results of flood frequency analysis 
St Soils maps [] Most recent shift-adjusted rating 
[_] Rainfall/precipitation maps [_] Gage heights for 2-, 5-, 10-, and 25-year events and the 
[_] Existing delineation(s) for site most recent event exceeding a 5-year event 


[>{ Global positioning system (GPS) 
[_] Other studies 


Hydrogeomorphic Floodplain Units 
Active Floodplain | Low Terrace 


OHWM = Paleo Channel 


Low-Flow Channels - 


Procedure for identifying and characterizing the floodplain units to assist in identifying the OH WM: 


1. Walk the channel and floodplain within the study area to get an impression of the geomorphology and 
vegetation present at the site. 
2. Select a representative cross section across the channel. Draw the cross section and label the floodplain units. 
3. Determine a point on the cross section that is characteristic of one of the hydrogeomorphic floodplain units, 
a) Record the floodplain unit and GPS position. 
b) Describe the sediment texture (using the Wentworth class size) and the vegetation characteristics of the 
floodplain unit. 
c) Identify any indicators present at the location. 
4, Repeat for other points in different hydrogeomorphic floodplain units across the cross section. 
5. Identify the OHWM and record the indicators. Record the OHWM position via: 
Mapping on aerial photograph GPS 
[_] Digitized on computer [-] Other: 


Project ID:2*10-25 _ Cross section ID: ESS T Date: 3/5/14 Time: Barn 


a pitty 


Cross section drawing: / ~~ 
| ee eS {- ¥ va % VaR ae Ma ee < 
‘ pee } H % ere See 


aan a a ae 
2 “Foe OS LOY, tos 
“fe fos aa ; ioe 
| ce! Va _ oo a | 
| tencelne ; opie of 
cemonna ODP SSL iy POR 
EEE, eas ~ 
Niven VY ARES 


OHWSFA - 34. 12S28/-121. b06be 
-GPS point: Orlw S74 - 3-7. 12 S23/-!21. G06 t 


Indicators; 
| [] Change in average sediment texture ° [_] Break in bank aoe 
[| Change in vegetation species [MV Other: vai 
4] Change in vegetation cover ["] Other: 
Comments: 
: ; - ry ta nk j Eben 
Higher percent favret of bare a (aan a _be loud OF YS 
sd ra , 4 .s % ed oR 2 or af 44 Ye 
| Bone ata 1s ABE! eck mn OY, £. FPP Kore and WEGd : delay eg 
x 7 # 
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[Floodplain units [1 LowFlow Ghanael LJ Active Floodplain C1 Low Tenace 


GPS point: aver aS 2 recie, 


Average sediment texture: | ul : 
Total veg cover: 40% Tree: "2.0 | % Shrub: _ % Herb: 20 % 


carer rE SESSA ents le ene ee 


i 
Community successional stage: | 
[|] NA ["] Mid (herbaceous, shrubs, saplings) 
["] Early (herbaceous & seedlings) [>| Late (herbaceous, shrubs, mature trees) | 
| 
Indicators: 
(] Muderacks [-] Soil development 
[_] Ripples ("] Surface relief 
[MM Drift and/or debris Other:_DIMUzeve raters 
Presence of bed and bank [| Other: 
[| Benches [] Other: 
| Comments: jw flaw chamne\ care pds, Ta CANS. f | 
F = 6C\nnamowiom Cavvipnore (tree) as ito Chev nal. Vayiea | 
| mar in Srreamaved 4 extends UP bavi¥e § (there 1S nigher percentaae | 
| OF ‘ware € atoind Mike Shvambed) A ppev | leyyaces WANN were, | 
| flonsim foo events, ; 
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Appendix E. Photo-documentation 


Photo 1. Vault at SCC8 in upland habitat. Photo 2. Ephemeral stream at SCC8. 


Photo 3. Upland habitat at SCC11. Photo 4. Seasonal Wetland at SCC11 


x4 y YY ~ I *_ ‘% 
Photo 5. Perennial marsh surrounding the vault Photo 6. Vault at SCC17 in upland habitat. 
at $CC12 with berm (upland habitat) 
in background. 


South County Right of Way Project 7 7 F] a H. T. Harvey & Associates 
Preliminary Identification of Waters of the U.S. : 20 May 2014 


Photo 7. Vault at SCC18 in upland habitat. Photo 8. Vault at SCC19 in upland habitat. 


Photo 9. Seasonal wetiand within an Photo 10. Vault at SCC20 in upland habitat. 


ephemeral section of the Pajaro River 
at SCC19. 


12. Standing water in seasonal wetland 
at SCC21. 


South County Right of Way Project F-2 H. T. Harvey & Associates 
Preliminary Identification of Waters of the U.S. : 20 May 2014 


SS. 


Photo 13. Irrigation ditch at SCC21 is routinely 
cleared of vegetation. 


Photo 16. Vault at SCC23 in upland habitat. 


Photo 15. Irrigation ditch at $CC22 is routinely 
cleared of vegetation. 


Photo 17. Vault at SCC24 in upland habitat. 


South County Right of Way Project £3 H. T. Harvey & Associates 
Preliminary Identification of Waters of the U.S. : 20 May 2014 


Photo 19. Vault at SCC25 in upland habitat. 


Photo 18. Irrigation ditch at SCC24 is routinely 
cleared of vegetation. 


Photo 20. Vault at SCC26 in upland habitat. Photo 21. Vault at SCC30 in upland habitat. 


Photo 22. Vault at SCC34 in upland habitat. Photo 23. Existing gate at SCC34. 
South County Right of Way Project H. T. Harvey & Associates 


Preliminary Identification of Waters of the U.S. sea 20 May 2014 


Photo 25. Possible gate location to access 
$CC35 in upland habitat. 


Photo 24. Vault at SCC35 in upland habitat. 


Photo 26. Irrigation ditch along the access Photo 27. Gate location in upland habitat to 
road to SCC35 is routinely cleared of access SCC40. 
vegetation. 


Photo 29. Existing gate to access SCC50 in 
upland habitat. 


Photo 28. Existing gate at driveway location in 
upland habitat to access SCC43. 


South County Right of Way Project F-5 oP Harvey & Associates 
Preliminary Identification of Waters of the U.S. js 20 May 2014 


b EZ 4 
31. High water table in the seasonal 
wetland at SCC52. 


i 


Photo 33. Gate location at SCC53. Driveway 
passes over culvert and ephemeral 
stream. 


Photo 34. Culvert and roadside ditch at SCC53. Photo 35. Vault at SCC54 in upland habitat. 


South County Right of Way Project Fé H. T. Harvey & Associates 
Preliminary Identification of Waters of the U.S. i 20 May 2014 


Photo 36. Irrigation ditch and upland habitat at Photo 37. Vault and upland habitat at SCC57. 
SCC54. 


Photo 38. Seasonal wetland within ephemeral Photo 39. Seasonal wetland at SCC57 
section of Tennant Creek at SCC57 (photo was taken in late April). 
(photo was taken in early March). 
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Photo 41. Upland/wetland boundary at PC2. 


South County Right of Way Project 
Preliminary Identification of Waters of the U.S. 20 May 2014 


H. T. Harvey & Associates 


/ 


* i: { S 
Photo 42. Surface water in seasonal wetland at Photo 43. The OHW marks of Pacheco Creek, a 
PC2. perennial stream, are outside the 


project boundary at PC2. 


a ex 


< es =: > 


Photo 44. Vault at PC34 just outside the top of Photo 45. Ephemeral section of Elephant Head 
bank in upland habitat. Creek at PC34. 


South County Right of Way Project F-8 H. Ts Harvey & Associates 
Preliminary Identification of Waters of the U.S. 20 May 2014 


Appendix F. Aquatic Resources Table 


South County Right of Way Project FI H. T. Harvey & Associates 
Preliminary Identification of Waters of the U.S. - 20 May 2014 


Waters_Name 
PM12 
sWi1 
SW52 
SW57 
SWw2 
swi9 
sw21 
ES8 
ES57 
ES34 


Cowardin_Code 
PEM1H 
PEM2C 
PEM2C 
R4SB7C 
PEM2C 
R4SB7C 
PEM2C 
R4SB7C 
R4SB7C 
R4SB3C 


HGM_Code Measurement_Type 


Area 
Area 
Area 
Area 
Area 
Area 
Area 
Area 
Area 
Area 


Amount 
0.03507 
0.01834 
0.02755 
0.00081 
0.00192 
0.00025 
0.01364 
0.00059 
0.00241 
0.00072 


Units 
Acre 
Acre 
Acre 
Acre 
Acre 
Acre 
Acre 
Acre 
Acre 
Acre 


Measurement_Type 
Linear 
Linear 
Linear 
Linear 
Linear 
Linear 
Linear 
Linear 
Linear 
Linear 


Amount 
47 


Units 
FOOT 
FOOT 
FOOT 
FOOT 
FOOT 
FOOT 
FOOT 
FOOT 
FOOT 
FOOT 


Waters_Types Latitude 


RPWWN 
RPWWN 
RPWWD 
RPWWD 
RPWWD 
TNWW 
RPWWN 
RPW 
RPW 
RPW 


36.97068 
36.96878 
37.10408 
37.12534 
37.04297 
36.98074 
36.98870 
36.97460 
37.12529 
37.00840 


Longitude 
-121.4412 
-121.4324 
-121.5832 
-121.6067 
-121.2732 
-121.4892 
-121.5010 
-121.4151 
-121.6067 
-121.3604 


Local Waterway 

Oretga Creek 

Oretga Creek 

San Martin Creek 

Tennant Creek 

Pacheco Creek 

Pajaro River 

Jones Creek and San Ysidro Creek 
Unnamed Tributary, Pajaro River Watershed 
Tennant Creek 

Elephant Head Creek 


